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ANALYTICAL BALANC | 
MODEL K-1 | 


SENSITIVITY—rs mg.; 5 divi- 
sions throw of pointer for 
1 mg. 


CAPACITY—200 Grams. 
BEAM—53’, Hard Bronze. 


GRADUATIONS—100 divisions, 
notched, lettered in White 
against Black. Zero either to 
Left or at Centre, as desired. 


ARRESTMENT—Falling type. 
BASE—Marble. 
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“SACWO” 
RECISION 
NSTRUMENTS 


FOR 


és 4 Degree Colleges and Research Laboratories | 
FOR 
immediate Delivery 


Physics. 

Vernier Microscopes, Reading Telescopes, Post Office and Resistance 
Boxes, Potentiometers, Kohlrausch Bridge, Optical Benches and Bi-Prism 
Assemblies, Young's Modulus Apparatus, Torsion Apparatus, Se nsitive 
Galvanometers with Telescopes, Tangent Galvanometers, etc., etc. 


} a. | Dissecting Microscopes and Magnifiers, Models and Charts. 


Physiology and Pharmacology. 


Recording Drums and Assemblies. 


Imported Goods. 

Microscopes, Haemocytometers, Haemoglobinometers, Centrifuges, Blood 
Pressure Instruments, Stethoscopes, Slides and Cover Glasses, Hyvac Pumps, 
Galvanometers, Ammeters and Voltmeters, Replica Gratings, Bi-Prism, etc. 


FOR READY SALE 


f Enquiries solicited 


THE SCIENTIFIC 
APPARATUS & CHEMICAL WORKS Ltd. 


et CIVIL LINES, AGRA 
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| Manufactured by: | 
: (F. J. Stoke’s Machine Co. ) | 
U.S.A. | 

: | 10 to 500 cubic feet per minute. Vacuum upto 0.005 mm. 

‘< | Sole Agents for Western India for Stoke’s:— 
| 1. Water Stills 2. Tablet Machines | 
| 3. Granulators 4. Vacuum Dryers 
5. Tube filling 6. Closing machine | 

| 
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RAJ-DER-KAR & CO. | 
| Commissariat Building, Hornby Road, Fort 

| BOMBAY | 

Telephone: 27304. Telegram: TECHLAB. | 
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TABLETS 


ALEMBIC tablets conform 
to the standards laid down 
in the B. P. Add. Vil in 
respect of uniformity of 


weight and disintegration. 


ALCALZIUM — With and without iron and 
Vitamin D for treatment in all conditions 
of calcium deficiency. 

DYARSON — A stable organic pentavalent 
arsenic compound (28.55% arsenic) indi- 
cated in chronic amoebic dysentery. 
FERUSAL — Supplies iron in the most 
assimilable form in conditions of anaemia 
due to iron deficiency. 

ICAFRINE — A bronchodilator, respiratory 
stimulant and sedative for asthma patients. 
PROTODINAL — Each tablet contains 2} 
grains of lodoprotein containing 18% iodine. 
Indications: all forms of syphilis and other 
conditions needing iodine administration. 
SERPUMINAL — A specific for hypertension 
and insanity, containing serpentina radix, 
Ext. serpentina, iodocaffeine and pheno- 
barbitone, 

THAMINAL — A special combination of 
dilators of the coronary and systemic blood 
vessels and a sedative containing theobro- 
mine, aminophyllin, iodocaffeine and phe- 
nobarbitone, 


ALEMBIC CHEMICAL WORKS CO. LTD. 
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OFFERING : 

PYE’S P.O. Box, R. Box, Stop Clock, Elasticity Apparatus and 
Galvanometer. 

CASSELA’S Fortins Barometer. 

SALTER’S Spring balances and weighing scales. 

WELCH Induction Coils, Vacuum pump, Vacuum tubes, Diffracting 
Gratings and Charts. 

ENGLISH Optically worked Mirrors, Lenses and Magnifiers. 

AMERICAN Latest type of Rheostats. 

ENGLISH Chemical and Analytical Balances and Weights. 

CHANCES Hysil glassware. 

WORCESTOR Sillax Dishes and Crucibles, 

TOWERS Electric Furnaces and Graduated Glassware. 

B. D. H. & JUDEX Laboratory Chemicals. Also | 

DOULTONS Laboratory Sinks and Buchner Funnels and English or | 
American Museum jars, Soxhlet Apparatus. | 

All consignments now on Seas to India. 

Unique Selection of Imported Scientific Instruments together with | 
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| Our Manufactured and Standardised apparatus in All Branches of 
Science. 
Complete Laboratory Furnishers : 


HARGOLAL & SONS 


| THE SCIENCE APPARATUS WORKSHOP 
j} PHONE: 173 HEAD OFFICE: AMBALA CANTT. 


Branch Office: 27A, LINGA CHETTY ST., MADRAS 
| Agency Offices at: 
DELHI, JUBBULPORE, BOMBAY anp HYDERABAD (Dn.) 


ORGANIC AND INORGANIC 


FINE CHEMICALS 


ADSORPTION, OXIDATION- 
B D Hj REDUCTION & pH INDICATORS 
e e e MICROSCOPICAL STAINS AND 
LABORATORY CHEMICALS & REAGENTS STAINING SOLUTIONS 


Their exceptional reliability and high standard == wicpo. ANALYTICAL REAGENTS 
of quality are recognised throughout the world. , 
REAGENTS FOR CLINICAL 
ANALYSIS 
FINE CHEMICALS for INDUSTRY 


THE BRITISH. DRUG HOUSES LTD. 


POOLE B.D.H. LABORATORY CHEMICALS GROUP ENGLAND 
Distributed In India by: BRITISH DRUG HOUSES (INDIA) LTD., P.O. Box 1341, BOMBAY I; P.O. Box 7862, CALCUTTA 12, | 
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Your enquiries for 


Journal of Dairy Science MICROSCOPES 


BY 
R. & J. Beck Ltd. (London) 
Are invited by 


LAWRENCE & MAYO (India) Ltd. 


Bombay—274, Hornby Road. 

Annual Subscription: Rs. 12 Caleutta—11, Government Place East. 
Mingle Copy; Re. 8 Bangalore—+B, South Parade. 

New Delhi—76, Queensway. 


For advertisement rates and other 9, Shah Din Buildi 
: Lahore—9, Shah Din Bui ings, 
particulars, apply to The Mall. 


The Joint Secretaries Lucknow— Mayfair Theatre Building, 


Indian Dairy Science Association 
Indian Dairy Research Institute Simla—5, ‘The Mall. 


Bangalore | Rangoon—81, Phayre Street. 


A Quarterly Journal Devoted to 


the Publication of original research 


bearing on DAIRY SCIENCE. 


IMPORTANT 


Scarcity of materials is being felt in every field of 
work ; but by our ceaseless efforts we have collected 
large stocks of scientific goods and we are in a 
position to satisfy demands from consumers of these 
- - - goods. - - - 
Please send your enquiries and orders for anything 
in the line of -Physical, Chemical and Biological 
Apparatus, Gas and Water fittings, Glass graduates 
and Hollow glassware, Barometers, Colaroids, 
Colorimeters, Pehameters, Ether, Acids, Chemicals 
and Reagents, etc., etc., to us. 
- We assure you of the promptest attention. - 


Bengal Chemical “a Pharmaceutical Works, Ltd. 
CALCUTTA ‘ BOMBAY 
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PARIABLE 
AIR CONDENSOR 


PRECISION RESISTERS & CONDENSORS 
FLASH UNITS FOR PHOTOGRAPHY © 
BRIDGES & OSCILLATORS © 
METERS & INDICATORS 
FREQUENCY AND WAVE FORM INSTS 
SIGNAL GENERATORS, STROBOSCOPIC APPARATUS Z 
MOISTURE METERS, R. F. SOURCES. GAUGES" 


PHOTOFLASH ole disthibalers 
INDUSTRIAL & COMMERCIAL 
SYNDICATE LTD. 


HEAD 36 MINT RD, FORT: BOMBAY. 
AKOLA, CALCUTTA. DELHI, INDCRE, JUBBULPORE MADRA 


ACTA CHEMICA SCANDINAVICA 


Published by Chemical Societies in Denmark, Finland, Norway and Sweden 
Editorial Committees : 
Denmark: J. A. Christiansen (Pres.), N. Bjerrum, S. K. Hagen, K. A. Jensen, 
A. Langseth, K, Linderstrom-Lang, K. J. Pedersen. 
Finland: A. [. Virtanen (Pres.), K. Buch, P. Ekwall, S. Kilpi, N. J. Toivonen, E. Tommila. 
Norway: 0. Hassel (Pres.), A. Folling, M. G. Raeder, N. A. Sorensen, 
: K. Myrback (Pres.), H. Erdtman, J. A. Hedvall, L. Smith, The Svedberg, 
H. Theorel!, A. Tiselius, 


Acta Chemica Scandinavica publishes the majority of Scientific work in general, physical, 
inorganic, organic chemistry and biochemistry carried out in Denmark, Finland, Norway 
and Sweden. 10 issues are published annually, The yearly ‘volume contains about 1200 pages. 


Annual subscripition: $ 8. 50+postage, Orders should be placed with Einar Munksgaard, 
Norregade 6, Copenhagen, Denmark, or any bookseller all over the world. 


Editor-in-chief: Professor Karl Myrback, Biokemiska Institute, Stockholm 6, Sweden. 
Executive Secretary: Fil. lic. Hakan Winberg, R 551, Sodertalje, Sweden. 
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INDIAN INSTITUTE OF SCIENCE 
BANGALORE 3 


Applications are invited to the post of Lecturer in the Department 
of Internal Combustion Engineering at the Institute in the grade Rs. 200- 
25-350-E.B. 40/2-550. 


Candidates should possess high academic qualifications and should 
have knowledge of I.C. Engineering, Theormodynamics and Dynamics 
Theory, Testing and Maintenance Practice, Design and Manufacture of 
typical Internal Combustion Engineering Plant. Research experience 
if any possessed by them should be specifically indicated. Preference 
will be given to qualified candidates having research experience. 


The selected candidate will be on probation for a period of two 
years after which, if confirmed, he will continue till the 30th June 
following the age of 55 years. He shall join the Provident Fund, the 
rate of subcription being 8 I/3% of his salary, the Institute contributing 
an equivalent amount. Leave and other privileges will be as determin- 
ed by the Regulations and By-laws of the Institute for the time being in 


force. 


Six copies of application with six copies of testimonials should 
reach the undersigned on or before the 7th of August 1948. Candi- 
dates who have carried original work or have published any papers will 
be expected to submit two sets of the same along with their applications, 


which will not be returned. 


A. G. PAI 
Registrar 
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INDUSTRIALISATION AND THE NATIONAL GOVERNMENT* 


| ge ask myself why a country like 
Canada, Australia or the United States 
of America is so prosperous and why India 
happens to be backward and poor. How 
are the citizens of the countries named able 
to live to twice the age that our people in 
India do, and how have they managed to 
raise their standards of living to their 
present high level and lead prosperous 
lives ? 

The reasons are plain. More than 85 per 
cent. of the Indian population is illiterate ; 
the bulk of them have no idea of present- 
day world trends, of the changes that are 
going on in the conditions of existence and 
of the moral obligations and material 
precautions which could give them protec- 
tion and safety. They do not know, for 
instance, that modern nations have acquired 
power and strength because they train 


* Presidential Address by Sir M. Visvesvaraya, at the 
Second Quarterly Meeting of the Central Committee 
of the All-India Manufacturers’ Organisation, July 11, 
1948, 


themselves and give great attention to 
industries and earn larger incomes from 
industries than from agriculture. The 
Indian rural citizen who forms the great 
bulk of our population has a dislike to give 
up traditional habits, he has no idea waat 
practices and behaviour really lead to pro- 
fitable living, and he has no plan of life. 
When an Indian workman in the interior 
happens to have sufficient money in his 
possession to keep his elementary needs 
satisfied for a fortnight, he dislikes work 
and is inclined to take a holiday. His mind 
is not trained to take thought of the future 
and he has not got the capacity for group 
effort to promote beneficent practical ends 
on any appreciably large scale. 

The main reason is illiteracy and igno- 
rance, and the principal remedy to remove 
these defects is the long-range one of mass 
education, 

One other special remedy for these weak- 
nesses is for the Government to appoint 
boards or committees of leading men of 
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known probity and high character. and 
charge them with the duty of preparing 
Rules of Conduct and Models of Behaviour, 
the practice of which is common among 
modern nations, and circulating the same 
by attractive propaganda, Good things 
will not come to our citizens without effort 
and preparations. We have to work for 
them ; hence this suggestion that we should 
compare ourselves with nations who are 
leading orderly lives and are prosperous, 
and prepare slogans and leaflets based on 
such comparison to induce our large static 
population to lead more active and discip- 
lined lives and thereby become more useful 
to themselves individually, and to the 
Indian nation collectively. 
THE INDUSTRIALISTS’ DIFFICULTIES 

The country’s weaknesses as stated before 
are due to the traditional habits and 
unplanned life of the people and particu- 
larly to neglect of industries, The previous 
Government was by its very nature opposed 
to rapid industrialisation. The present 
Government is national and the business 
public expected much from it. They had 
hoped that all the handicaps that existed 
formerly would be removed at one stroke 
and that the business public inzluding the 
labour population would benefit greatly by 
the change. In the opinion of business men 
who are in close contact with manufactur- 
ing activities in foreign countries, there is 
disappointment that problems are not 
widely and openly discussed and correct 
policies are not frequently enunciated to 
give confidence and hope to the public, 

I asked a few business friends of our 
Organization in Bombay to meet together 
and give me a brief list of the impediments 
to industrial progress at the present time. 
Their statement is comprised under six 
heads, which, summarised, reads as follows: 

1. Raw Materials.—Imports and supplies 
of essential industrial raw materials are, 
it is stated, restricted and controlled. Con- 
sequently delays occur and_ industrial 
operations, etc., suffer. Examples of such 
materials are steel, pig iron, virgin metals, 
industrial processing materials, fine chemi- 
cals including most of the erganic chemicals, 
industrial solvents, industrial fuels and 
machinery. 

It is recognised that there is a world 
shortage of all these materials, but a more 
business-like handling of the representa- 
tions and complaints of delay by Govern- 
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ment staffs could, it is said, very greatly 
ease the situation. 

2. Transport.—Much inconvenience is 
caused by difficulties of transport. Cement 
is being produced in sufficiently large 
quantities but the A.C.C. Ltd. have had to 
close down two of their factories. Corrup- 
tion and inefficiency are also said to be 
rampant which create artificial shortages. 
If the transport situation does not improve 
many other industries may have to be 
closed down similarly. 

Shortage of petrol and diesel oil have 
curtailed the more general use of road 
transport. Coastal shipping has not suffici- 
ently recovered from war effects. No 
systematic attention is paid to the develop- 
ment of internal river transport. 

3. Provincial Governments very often 
adopt new policies without giving previous 
notice to the public. Orders are often 
issued which interfere with the regular 
operations in industries or the sale of their 
products without giving sufficient previous 
intimation, 

4. Provincia] trade barriers are created 
by restrictions put on the movement of 
specific materials like oil seeds or milk 
products or timber or machinery, The 
resulting necessity of obtaining licenses and 
permits leads to inordinate delays, corrup- 
tion and hardship to all concerned. 

5. Ministers of Government sometimes 
express views which place impediments in 
the way of new industrial ventures and 
discourage investors. The opinion is widely 
held that the premature anxiety of the 
present Government for socialism and 
nationalisation is responsible for a feeling 
of nervousness about the country’s economic 
future. 

Individual members of Government may 
hold socialistic views but they should not 
give expression to them unless their collea- 
gues in the Cabinet have also accepted 
them. Such expression leads to uncertain- 
ties and loss of confidence. 

6. Labour Difficulties.—Industrial pro- 
duction has fallen and costs of products 
have risen by frequent strikes. Costs of 
production are rising and there is a falling 
off in the quantities of manufactured goods. 
The present situation is attributed to the 
desire of some of the Ministers to please the 
working classes in order to be able to 
obtain their political support at the first 
election that may take place when the new 
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Constitution is adopted. Labour, it is said, 
is made a pawn in the political game. Even 
socialists and communists are said to be 
fomenting labour troubles and holding out 
impossible promises with a view to catch 
the labour vote. 

Since the organized industrial labour 
forms less than 2 per cent. of the total 
population, such attempts at bolstering up 
the economic condition of the workmen at 
the cost of the remaining 98 per cent. of 
the population cannot but lead to great 
hardships and loss to the entire country. 


First STEP SHOULD BE TO STRENGTHEN 
DEFENCE 


Industries needed to strengthen the coun- 
try’s Defences should be given preference 
over every other case which is working for 
profit. 

As regards technological knowledge the 
most urgent need is to train people in 
mechanical engineeriag, chemical techno- 
logy and other special subjects for the 
maintenance of a strong defence force for 
the country. Government may be satisfied 
with the adequacy and efficacy of their 
military arrangements; but in a democracy 
the public who give thought to these sub- 
jects will want sufficient information to be 
assured of the safety and security of their 
country against possible foreign aggression. 

In America and Canada the national 
leaders are acquainted with defence ar- 
rangements and can get full information 
regarding the fighting strength of their 
people and also of their comparative inter- 
national strength if they wish to have the 
information. 

In India hitherto persons interested in 
such topics were not allowed even to look 
over the fence. Military secrets need not 
be revealed but it is hoped an early change 
will come over the attitude of Government 
and a good number of leaders in all parts 
of the country will be able to keep watch 
over the growth of the country’s military 
strength. 

The British Cabinet issues a White Paper 
periodically to give assurance to its public 
in this respect. The latest paper issued 
bears the title “Statement relating to 
Defence in 1948’’. The British public often 
enquire whether a sufficient number of 
leading men are retained inthe Army and 
whether conditions in service establish- 
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ments are sufficiently attractive to draw a 
fresh supply of talented younger men. 

There is great need that similar state- 
ments to assure the public that the country’s 
security is closely watched, should be 
issued in India. 


No STATISTICS AVAILABLE OF EXISTING 
INDUSTRIES 


This is anelementary duty of any Govern- 
ment interested in the business life entrust- 
ed to its care. The British Government 
were not in favour of any statistical 
measurement of the results of their Admin- 
istration. 


In Canada and Australia, progress in 

industries in such matters as: 

Number of establishments, 

Capital invested, 

Number of employees, 

Salaries and wages paid, 

Cost of materials, 

Quantity and gross value of products 
produced, and 

Per capita value of output, 
are published once a quarter. 

I have been appealing to Government in 
this country to remedy this defect ever 
since I took an interest in economic matters, 
both in public addresses and by publi- 
cations. An Indian Economic Enquiry 
Committee appointed by the Government 
of India in 1925 of which I happened to be 
the Chairman made specific recommenda- 
tions for collection of statistics. But no 
serious attempt was made by any responsi- 
ble head of the administration at that time 
or subsequently to remedy this grave de- 
fect or even to discuss the proposals in 
public. 

The capital invested in and the per capita 
income derived from industries, if correct 
statistics be available, will give an idea of 
the progress of the country in industriai 
activities and towards industrial prosperity. 

A legislative enactment has been passed 
to collect statistics but the Government 
have not enforced it everywhere. It is 
understood statistics have been collected 
for about 40 percent. of the industrial 
establishments. These by themselves will be 
of little value to assess the progress made 
unless all the establishments are brought 
into the picture. 

The present Government has been in 
office for less than a year and they cannot 
be held responsible but they must give the 
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public an idea of what they are doing and 
how soon this age-long defect will be 
remedied, 


THREE INSTITUTES OF TECHNOLOGY 


It is learnt that the Government of India 
have decided to establish two Institutes of 
Technology, both of them on the M.I.T. 
model, one in or near Calcutta and the 
other in or near Bombay. 


It is also gratifying to learn that certain 
prominent leaders in South India have 
decided to start an Institute of Technology 
in Madras City. Although the resources 
so far offered are slender, the initiative 
taken in this case is most praiseworthy. 

Great care is necessary to see that it does 
not take much time to equip these three 
institutions with buildings, machinery, 
staff and essential apparatus and furniture. 
Here is an opportunity for Government to 
lay aside routine methods and resort to 
some kind of serviceable rush tactics, 
Otherwise it might take decades before 
satisfactory institutions in these three cases 
come into view. Since the private endow- 
ment for the Madras Institute is small, it 
is the duty of the Government of the 
Province to go to its rescue and make 
liberal grants. 

One way of getting this done is by ap- 
pointing a Sub-Committee of three leaders 
(or one capable reliable man if one such 
both reliable and capable could be found) 
to help to construct buildings for, and 
equip these three institutions speedily on a 
contract basis. Respectable firms should 
be invited to consider the proposal. It 
must be recognised that Government estab- 
lishments will not be adequate to cope 
with the demands in this respect within a 
reasonable time. 

The times are abnormal, the need for 
developments is urgent and the procedure 
to be resorted to to gain the objective, even 
if unusual, should nct be rejected. 

Respectable business firms may come 
forward and undertake to do their best if 


the transaction is entrusted to their care as" 


in the case of contracts in war time. In 
such cases the risk must be taken ; a good 
offer should be accepted. In the present 
circumstances it would not be inappropriate 
for a Minister or the Cabinet to invite offers, 
formally or otherwise, and accept any rea- 
sonable proposals finally with the approval 
of the majority of members of the Cabinet. 


Past ATTEMPTs.To ESTABLISH 
TECHNOLOGICAL INSTITUTES 


There is a sorry tale to tell of past 
attempts at establishing such institutions in 
Bombay and Calcutta. 

It is probably not remembered that the 
establishment of an Institute of Technology 
on the model of M.I.T, was recommended 
by a Bombay Government Committee in 
1921-22. The Indian members of the Com- 
mittee unanimously supported the proposal 
while the European members opposed it 
and the Bombay Government of those days 
shelved the whole report. 

The University of Bombay being dis- 
satisfied with the Government attitude toa 
problem of this importance appointed a 
committee of its own to arrange for ins- 
truction in Chemical Technology. That 
Committee recommended the establishment 
of a University Department for the pur- 
pose. The Department has been since 
established and is now working satisfactorily 
in the quarter of Bombay known as 
Matunga. 

The Institute now proposei to be estab- 
lished in or near Bombay will, it is hoped, 
be mainly to promote knowledge and skill 
in higher technology in engineering and 
research in industries, in the first instance, 
and to enlarge the same gradually by 
adding new departments as funds and 
experience become available. 

They have a National College of Engi- 
neering and Technology at Jadhavpur in 
Calcutta which is entirely independent of 
Government help or control but owing to 
its slender resources, the scope of instruc- 
tion attempted is limited. I understand no 
Government grant was asked for nor given. 
I have not yet heard whether the new 
Government of West Bengal has begun to 
give substantial help to this very deserving 
institution. 


PRESENT THREE URGENT WANTS oF 
INDUSTRIES 

Some of the more urgent wants of indus- 
trialists and business men at the present 
time are capital, machinery and experts. 

No country can be said to be militarily or 
economicaily self-contained and strong if 
the people are not trained to manufacture 
heavy and delicate machinery and tvols, 
India cannot be regarded as an Industrialis- 
ed Modern State if its skilled public is not 
equipped with such capacity. 
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I have dealt with the question of the need 
of capital in the previous discussions. 
Heavy industries cannot be developed 
without large investments in the shape 
of capital. Canada has invested about 
Rs. 2,500 crores of capital and the benefit to 
that country is that the gross value of 
products manufactured annually is more 
than Rs. 2,500 crores. Similar results or 
even comparatively better results may be 
expected in the early days of this new 
development in this country. 

It is feared that this aspect is not given 
the importance due to it by the authorities 
in power either in New Delhi or in some of 
the Provinces. 

Nationalisation would be quite good as a 
policy for the manufacture of defence 
machinery. Some few small Government 
plants exist on the Bengal side which were 
started in the days of British rule. Nation- 
alisation of selected key industries which 
do not pay business men to take up may 
not be objectionable. Government manage- 
ment will not ke economical in the present 
circumstances. This frequent reference to 
nationalisation by Government authorities 
has unnerved industrialists and business 
men and confidence is shaken throughout 
India. I do not know what steps Govern- 
ment of India are going to take to bring 
back confidence to investors and make the 
wheels of industry go round smoothly in 
future. 

PROSPECTS OF OBTAINING HELP FROM 
Bic INDUSTRIAL AND FINANCIAL 
CORPORATIONS OF U.S.A. 


America has been willing to supply these 
wants namely, machinery, experts and 
even capital. 

It is true on account of the last war the 
manufacturing countries in the West have 
had to replace the worn-out plant of their 
own industries and it is difficult for them to 
supply what this country wants in proper 
time. But there are various ways of 
getting over the difficulty. 

I can speak from personal knowledge that 
large financial firms in America like the 
financial firm of Rockefeller of New York 
are willing to help this country in this 
emergency if only there isa satisfactory 
understanding between the two countries 
at the Government level to remove impedi- 
ments and allow facilities to flow freely 
into India from that quarter. 
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It is not meant that Government should 
take any financial responsibility, The 
financial firms in America should be placed 
in contact with the business firms in India 
who undertake to organise large-size indus- 
tries. It will be a transaction between the 
business Boards or managing agencies in 
India in charge of large industries and 
financial and other firms in America who 
are accustomed to export machinery and 
supply of experts for setting up industries 
of Jarge size in foreign countries. 

The financial houses have access to trust- 
ed groups of manufacturers, technologists, 
machinery manufacturers and others in 
their country and they are willing to supply 
to any important undertaking in India all 
that the latter may want. They feel a 
sense of responsibility for all work under- 
taken through their agencies. 

When blue prints are ready, orders may 
be placed with the industrial groups under 
the influence of the parent financial firm, 
The latter will take the responsibility for 
fair dealing to a certain extent. 

The supply of machinery can be quicken- 
ed. The financial firm will organise and 
place valuable facilities at the disposal of 
promoters of any industry in this country 
provided the promoters make it worth its 
while. 

Business men in India know how the late 
Mr. C. P. Perin of New York helped to 
build the first steel industries in India. 
Men of Mr. Perin’s calibre and _ probity can 
be had even now if a close search is made 
for them. But they must be paid high 
fees and remunerated liberally. Mr, Perin 
was paid a fee of Rs. 25,000 to Rs. 30,000 per 
month for the time he spent in India. I 
can say from personal knowledge of the 
services he rendered that he was not over- 
Paid at these rates. 

Next to the understanding between the 
Governments, money can buy anything 
that is wanted if not from U.S.A., at least 
from one or more smaller countries of 
Europe. The supply of machinery can be 
also quickened if in special circumstances 
sufficiently high prices are paid to make it 
worth the while of manufacturers to supply 
them. 

As stated above next to the under- 
standing between two Governments money 
can buy anything which our industries 
require if not from U.S.A., or U.K., at 
least from the smaller countries of Europe 
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like Sweden, Switzerland, Hungary and 
Czechoslovakia, among others. 


“SOME FEw DEVELOPMENTS 
CONSIDERED VERY NECESSARY 


Some few important developments are 
considered necessary in the present indus- 
trial organization of the country. These 

(1) Appointment of a Deputy Minister.— 
The industrial needs of more than 300 
million population are entrusted along with 
the question of supply to one Minister. In 
spite of very able men being in the Minis- 
try, in spite of their exceptional very hard 
work, big questions necessarily take a long 
time to get settled and delays in current 
matters create untold hardships to the 
industrialist public. The appointment of a 
Deputy Minister seems necessary who should 
be made responsible for the routine busi- 
ness of the Department leaving the Chief 
Minister time to get into closer contact 
with leading manufacturing firms and 
industrialists. 

The addition to the staff of a responsible 
Deputy Minister ought to help greatly to 
increase production and minimise mal- 
practices. The present hardships of a vast 
population will be substantially eased. 

(2) An Economic Council.—An Econo- 
mic Council, that is, a representative body 
to give continuous attention to the econd- 
mic interests of the country is also a 
necessary measure to bring Government 
authorities, officers, industrialists and busi- 
ness leaders into closer contact. This will 
lead to more rapid promoticn of business 
because the official mind will be better 
known to the public and the needs of the 
public better understood by officers and 
authorities. 

(3) A Liaison Acency.—It is suggested 
that two or three members of the Economic 
Council may be specially selected for 
employment to be used as a liaison agency 
both by the Gavernment and the Council. 
The picked men who would be serving on 
this Agency may be made to work up 
schemes in co-operation with promoters of 
such schemes by collecting all necessary 
details for them from any part of the 
country or of the world, by air travel. In 
this way when pressed for time any large 
industry can be organised and started in 
about three months time, 


(4) A Special Bureau or Board.—A 
special Bureau or Board should be brought 
into existence for maintaining a continuous 
study of the latest developments in indus- 
tries in Western countries. Much of such 
information can be gathered also through 
technical journals and publications. The 
country should be kept up-to-date by such 
means in the sphere of industries. 

(5) ‘Decisions and Action.—The demo- 
cratic ideal is that decisions should be 
made by a Committee or other democratic 
body but that the responsibility for action 
should be entrusted to one, or a few men, 
of capacity and character. There is wis- 
dom in a multitude of Councillors but for 
implementing a scheme or a project, one 
person of capacity and probity, or a group 
of three persons of character and capacity, 
should be selected and given full responsi- 
bility for execution. Time, funds to be 
spent, and the specific form of results 
expected may be prescribei. In other res- 
pects this small executive agency should be 
given full freedom and discretion. One or 
two cases in every ten may go wrong but 
that may be counted as part of the price 
paid by the country for rapid or efficient 
execution. 

(6) Machinery Manufacture.—An effort 
should be made on an extensive scale to 
spread the knowledge of mechanical engi- 
neering and machinery manfacture in the 
country. Factories and workshops with 
this definite objective should be established 
to make up for past omissions. The people 
should be given opportunity and freedom 
to manufacture machinery and machine 
tools. Rewards should be given for skill 
in this respect. One Japanese way of 
development was to take a foreign machine 
to pieces and distribute the pieces among 
skilled workmen or students with instruc- 
tions to each person to prepare an exact 
counterpart. When all the parts were 
ready a new machine similar to the original 
one was produced. This may be taken as 
one of the many practices which enthusias- 
tic instructors usually adopt to teach the 
younger generation the ability to manu- 
facture machinery. Due to lack of op- 
portunities for practice, there is an appall- 
ing dearth of original thinking and enter- 
prise in this respect in our midst. | 

(7) Selection of Experts. -In order to 
get satisfactory men from abroad the 
Government or the business firm concerned 
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may have to pay two or three times the fee or 
salary that experts get in their own coun- 
try. The price paid for securing efficient 
experts is often a flea-bite compared to 
the value or the results obtained by secur- 
ing good men and by making good use of 
them when secured. 

In deciding all these matters the broad 
facts should not be ignored that we are 
dealing with the country’s industrial pro- 
duction which the modern world considers 
to be of the greatest value for any country’s 
protection from foreign aggression and 
protection from want, and we are dealing 
also with a national emergency brought 
about by the systematic retardation of 
industries for over a hundred years. 


CONCLUDING OBSERVATIONS 


I have said before that large sums of 
money have to be invested if there 
is to be any real progress in manu- 
facture or production under the head 
industries in this country. I have else- 
where suggested that not less than Rs. 400 
crores per annum should be invested as 
capital in industries for the next five years 
of which Rs. 100 crores may be investment 
direct by Government. We may have to 
spend from current revenues on staff, equip- 
ment, subsidies, etc., at least Rs. 10 crores 
more every year for encouraging the birth 
of new industries. The experience in this 
field is: ‘You must spend well in order 
to earn well.” 

Business leaders Mr. G. D. Birla and Mr. 
A. D. Shroff have been suggesting the same 
thing namely the need of large investments 
if the country is to make a mark in indus- 
tries. Even if Rs. 400 crores per annum 
are spent during the next five years, the 
iotal capital expenditure at the end of the 
fifth year will be not more than what 
Canada with a population of only 12 mil- 
lion has already invested in industries. 
Money has to be borrowed as soon as 
necessity is felt and America would be 
quite willing to supply it if satisfactory 
business relations are established between 
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the two countries at the Government level. 
The contracting parties to the loans will 
be not the Governmet of either country 
but financial or other large firms in 
America which lend the money on one 
side and private business firms in India 
which use it on remunerative industries 
on the other. 

The arrangements here indicated are 
similar to what America herself followed in 
building up her industries by borrowing 
money from England towards the end of 
the last and the commencement of the 
present century. Before the first World 
War, America in her relations with Great 
Britain was a debtor country. She built 
up her industries and ten years later be- 
came a creditor to Great Britain herself. 
Investment of capital will lead to increase 
of gross products and income. Extreme 
caution in borrowing and investment will 
leave the country weak and poor. Courage 
is needed. Conditions in India have been 
extraordinary. Having been subjected to 
suppression and_ retardation in _ the 
past, industries are no more than a wreck 
at the present time ani they therefore are 
in need of strong Government sympathy 
and support. 

With an uneducated population and its 
abnormally low earning power, new 
methods similar to those suggested by the 
practices of the West, are necessary for 
industrial rehabilitation and such necessity 
should be recognised by the Governments 
both at the Centre as well as in the Pro- 
vinces. There should be no objection to 
borrow money, if, as is believed, it can be 
done in this case without political risks, 
and use it as capital to promote industries 
because the money so used is not actually 
spent on current needs but will be invested 
in industries and become real interest- 
yielding assets. The present emergency 
demands that Government should follow 
courageous policies and take all reasonable 
measures necessary to raise the working 
power of the people and through the work- 
ing power the prosperity of the country. 
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Current 
Science 


SCIENTIFIC INFORMATION SERVICES 


SPEAKING at the Opening Session of the 
Royal Society Scientific Information Con- 
ference, called to examine the possibility of 
improvement in existing methods of collection, 
indexing and distribution of scientific lite- 
rature, Sir Edward Appleton. G.B.E., K.C.B.., 
F.R.S., Secretary of the Department of 
Scientific and Industrial Research said :— 


“We would all agree that no scientist gives 
of his best in isolation. But in spite of every- 
thing we manage to do to foster the move- 
ment of scientists, and to effect personal con- 
tacts between them, we have to admit that 
they live chiefly on the printed word. After 
all, it is often by the medium of publication 
that a scientific worker may be helped—and 
indeed often inspired—by a fellow worker 
whom he may never have seen and who lives 
thousands of miles away. 


Science has been well served in the past by 
the publications of its Learned Societies and 
Academies and by the sciertific journals. But 
the spate of scientific publications is now 
such that it is becoming extremely difficult to 
keep abreast with events on even the most 
limited sector of the scientific frontier. 


This spate of scientific publications may, I 
think, be illustrated in the following way. If 
anyone set himself the task of merely reading 
—let alone trying to understand—all the 
scientific journals published and worked 
solidly at his task every day for a year he 
would discover that at the end of the year he 
was already more than 10 years behind. If 
the same constant reader had included the 
technical literature as well he would find 
himself about 100 years behind in his work 
after 12 months effort. 


Obviously something must be done to relieve 
the situation and it is the object of this 
Conference to find out what that some- 
thing should be. The really important objec- 
tives to be achieved are three-fold. First, to 
ensure that the scientist gets all he needs; 
secondly, that he gets it quickly ; and thirdly, 
that he gets it in the right form and shape. 


Any solution you recommend must, however, 
be practicable. It must be reasonable in cost 
and it must take into ccount the acute short- 
age of scientific manpower which is hamper- 
ing the development of almost every scientific 
organisation in the world—and certainly 
every organisation in the British Common- 
wealth. 

It seems to me that you will reach satisfac- 
tory solutions of the problems which are before 
you only if you keep constantly in mind 
the needs of the scientific user. And you 
have got to protect him. from indigestion as 
well as to give him the sustenance he needs. 
You are concerned with this question of the 
spate of scientific literature. My library 
contains many a lengthening file of unread 
journals. The great majority of those journals 
will never be rcad—and still less understood— 
by me. Personally what I require, as a work- 
ing scientist, are reprints or separates of the 
papers that matter tome. And I want them 
quickly and in a form easily storable. In 
choosing the reprints of the papers I require 
I want the guidance of brief abstracts to inform 
me of the existence and contents of those 
papers. These should be short, conveniently 
classified for the user, and should be available 
soon after the papers are printed. Scientists 
working in other fields may well have different 
needs and it may be necessary for you to 
engage in some form of operational research 
to enable you to formulate user needs more 
precisely. Indeed I gather that something on 
these lines has already been started. 

Then there is the question of translationS. 
Here is certainly a field where co-operation 
will lead to economy of effort. I well remem- 
ber that, during the early part of the War,I 
discovered that a certain German paper, which 
had an important bearing on radar, had been 
independently translated by three Government 
Departments. It was, of course, easy to pre- 
vent that kind of thing happening again with- 
in the limited field of Government science but 
we want to see economy of this kind extended 
to all scientific information services.” 


THE HON’BLE PRIME MINISTER, ORISSA, ASKS :— 
“CAN NOT THE SCIENTISTS RESCUE THE POOR VILLAGERS FROM 
THE WRATH OF FIRE?” 


phpia consists of 75,00,000 villages where 

people, due to poverty, live in huts. Almost 
all the houses in the rural and a large number 
even in the urban areas are thatched with 
straw. In the Province of Orissa except a 
very few all houses both in urban and rural 
areas are straw thatched. This year’s experi- 
ence shows that a very large number of houses 
have been burnt down in the country side of 
Orissa during the severe summer and in many 


places the fire could not be brought under 
control by the villagers. Loss on this account 
is enormous both to the people who have been 
deprived of their lives’ savings and to the 
Government who have rushed relief to the 
stricken, 

It is now high time for our Scientists to 
solve a problem of national importance by 
evolving a method for making straw fire-proof. 
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AIR MASSES IN TROPICAL CYCLONIC STORMS FROM RADIO- 
SONDE DATA 


“| S. L. MALURKAR anp P, R. PISHAROTY 
Poona 5 


an attempt to stuly the air masses! in the 
Indian area associated with monsoon de- 
pressions or with the pre-and post-monsoon 
months, it was found that one has essentially 
to deal with three disiinct air masses with 
separate regions of travel. The air masses 
entering into the structure, of all tropical 
eyclonic storms or depressions, could be con- 
sidered as nearly the same. Inthe absence of 
one of these air masses, usually. no westward 
moving tropical depressions formed and only 
a low pressure wave resulted. 

The air-masses are: (1) air from the S. hemi- 
sphere whose incursions across the equator 
occur at discrete intervals. The character of 
this air after crossing the equator remains 
sensibly the same (Fm); (2) air from the Far 
East ultimately the N. Pacific high which form; 
part of the ‘N. E. Trades’, its character is 
essentially stable but the temperature and 
humidity depend on the season and region of 
travel, and (3) drv continental air, with its 
large diurnal variation of temperature, from 
regions to the west of the depression. The 
properties of the air masses are described else- 
where.” 

The tracing of the far eastern air as a distinct 
one was not easy. The observations, from 
regions east of India. were not available. Even 
in pre-war days, the area from S. China to 
Upper Burma was not meteorologically well 
represented. In the Pacific Ocean, the data 
were still less. Only, Deppermann® had tackled 
the question of air masses near the Philippines. 
The isobaric configuration in N. E. India, the 
weather sequence before the onset of a mon- 
soon depression and the nature of precipitation 
showed that an air mass distinct from that of 
fresh monsoon air and also from dry continen- 
tal air was involved. During the year 1944, 
radio-sonde ascents were made at a number 
of stations in India and the neighbouring 
countries like S. China. 

With the close of the war, the radio-sonde 
stations, which were mostly maintained bv the 
army air force of the U.S. A. in places border- 
ing to the east of India were closed down. 
The detection of the far eastern air, with only 
data from inside India, would again present 
difficulties, if the exp2-7ieice gathered during 
the war period was not utilised and recorded. 

Technique.—The radio-sonde data are recent 
in and near India.‘ In the temperate latitudes 
where the temperature and humidity change 


os considerably with different air masses, the 


small instrumental! defects can be ignored. But 
in the tropics, the temperature changes asso- 
ciated with different air masses near a depres- 
sion are smail. One is apt to ignore altogether 
the significance of small changes as being 
below the limit of instrumental errors. If 
one depended solely on the upper air tempe- 
rature and humidity data, it may be the correct 
attitude. When the data are used along with 
synoptic charts, their utility cannot be challe- 


nged. The incursion of fresh air masses can be 
checked up alternately from surface and upper 
air data. When all the T- ® grams are studied, 
the shape of the curves indicates the incursion 
of fresh air masses. The fall or rise in 
temperature at higher levels, if shown in a 
sequence at a number of stations far away from 
one another or if shown simultaneously at 
nearby stations can be relied upon and should 
not be ignored. 
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The deductions in this paper were confirmed 
in every instance when there was a tropical 
depression and upper air tempe2ratures avail- 
able. Only one typical example of a monsoon 
depression and one typical tropical cyclonic 
storm are cited here. The examples have 
alreadv been looked into from the surface 
indications to minimise space. Only the very 
essential diagram; ar2 giv2n. The diagrams 
for days immediately preceding and succeeding 
days are only described. For the same reason, 
the question of tracing of the continental air, 
which can be done even on surface charts has 
not been stressed. 

Observations : Based on the westward pass- 
age ofa shallow low pressure area south of 
the equator and the rise of pressure at Mauritius 
in the preceding 24 hrs., a forecast for a week- 
ahead was issued on July 3rd, 1944, that the 
monsoon may strengthen in the Indian area 
during the latter half of the week. It was 
expected that a ‘pulse’ of fresh monsoon air 
was about to cross the equator and form a 
depression at the head of the Bay of Bengal 
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after three or four days. The Bay depression 
formed on 7th July 1944. Pisharoty® has cited 
the T- @ grams of Bangalore for 4th and 5th 
July and shown that an ‘unstable’ or more 
accurately a less stable than usual air passed 
over the place; and that similar less stable air 
masses passed over Bangalore before the for- 
mation of other monsoon depressions, at fthe 
head of the Bay of Bengal. In the following 6,-is 
used as wet bulb potential temperature in the 
absolute scale of degrees, and only the numerals 
are put in. 


4-17-44 


[- 


| 
BANGA BANGALORE 
Main features of the diagrans are only 
given. 
Bangal 


ore 
3rd July 1944. Between 990 and 840 mbs. 
6. was greater than 295, while it was just 
. 296 between 840 and 80) mbs. It was 
again greater than 296 between 800 and 
630 mbs., and it was 295-5 between 600 
and 525 mbs. The curve was almost dry 
adiabatic between 630 and 60 mbs. 
4th July. The curve was super-adiabatic 
between 909 and 780 mbs. @, falling from 
neariy 298 at the surface to 290 at the 
higher level. 9, was between 291°5 and 
290 from 780 to 525 mbs. 
5th July. From 900 to 650 mbs., the curve 
is almost a straight line, 6, being 297 and 
291-5 at the extreme levels. At heights 
above 650 mbs, #6, was greater than 291-5 
6th July. No ascent. 
7th Julu. 0) was everywhere greater than 
295 and often greater than 296. 
'« The drop in the wet bulb potential tempera- 
ture showed that there was an incursion of 
fresh air over Bangalore on 4th July 1944 
- (ef. Pisharoty, loc. cit.). The air was not quite 
‘stable. Itcould easily give rise to or maintain 
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thunderstorms. The only ‘source of colder air 
at the top could be from the southern hemi- 
sphere where it was winter. 

The data for the Far Eastern Transitional or 
Mixed air (Tr) are derived from Kweilin 
(110 10° E, 25°15’ N.), Chengtu (104° 02’ E, 
30°15’ N.), Yunannyi (100° 44’ E, 25° 25’N), 
Lalmanirhat (Assam) and Calcutta. 


on 03002 a 
263 93 Va 
Kweilin: 


28th June 1944. The curve is slightly 
superadiabatic from 950 to 920 mbs. and 
almost dry adiabatic from 840 to 800 mbs, 
6. was less than 298 atall heights above 
930 mbs. 

29th and 30th June. No ascents. 

Ist July. was above 298 upto about 780 


mbs. 
2nd July. Nothing special to report. 


TempenaTuae 
POTENTIVAL 


™ 
SON 
Kes 
Chengtu . 


29th June 1944. Dry adiabatic between 
850 and 650 mbs. showinga fresh incur- 
sion of air over the piace. 

30th June. The fresh incursion of air 
persisted, 
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Yunannyi 
1944. ‘Normal curve.” 6, almost 
297: 


2nd July.. Short flight; between 800 and 
750 mbs.—-dry adiabatic and higher up the 
temperatures had fallen since previous 
day and #4, was there 296. 

3rd July. Temperatures had increased up- 
to 700 mbs. Lapse-rates were between dry 
and wet adiabatic vaiues. 

4th July. ‘‘Normal curve”’—all tempera- 
tures had increased. 

Lalmanirhat 

3rd July 1944. Almost super-adiabatic 
lapse-rate from ground to 970 mbs. Noth- 
ing else of importance. 

4th July. Temperatures had fallen from 
the previous day from 920 to 820 mbs. 6, 
was 292 upto 910 mbs. and below 298 at 
heights above that level. 

5th and 6th July. No ascents. 

7th July. 0, touched 302 at the height 
corresponding to 960 mbs. and was above 
298 at all heights upto 580 mbs. 

Calcutta 

3rd July 1944. Thecurve nearly saturated 
upto 780 mbs. 6, was 300. 

4th July. From 940 to 840 mbs., a wedge of 
cold air had comein and above 840 mbs., 
6. did not exceed 298°5. 

5th July. No ascent. 

6th July. “Normal curve.” 

There is an unmistakable incursion of a fresh 
air mass from Kweilin on 28th June 1944 to 
Chengtu on the 29th, to Yunannyi on 2nd July 
and to Assam and Bengal on the 4th July. At 
Lalmanirhat and Calcutta, the thickness of the 
layer is almost the same and occurs at the same 
height intervals. The air is not dry nor unsta- 
ble. By the time the air reaches Bengal, itis 
more moist and hotter than Em, as shown by a 
comparison of 6, over Calcutta and Bangalore, 
being 300 and 290 respectively. 

The surface charts, earlier than 7th July, 
show distinctly the incursion of fresh dry con- 
tinental air into the Bay. 

The Far Eastern air, that came over Calcutta 
and Lalmanirhat onthe same day as Em over 
Bangalore, shows a definitely higher temp2ra- 
ture and has tobe treated as a distinct mass 
from the east and not as part of an ‘old mon- 
soon’ stream. The Far Eastern Transitional 
air (Tr) passes over the neighbourhood of the 
thermal equator and over regions which are 
fully saturated due to swamps and forests in 
the track from Indo-China to Burma. The air 
ishotter and very much more oppressive than 
Em. Deppermann also noticed the hot air to 
the northeast of the Philippine typhoons, but 
did not follow it very much. 

During the middle of October 1944, a tropical 
cyclonic storm formed inthe Bay of Bengal. 
Between the 12th and 13th October 44 a ‘pulse’ 
of fresh monsoon air crossed to the north of the 
equator.° From the radio-sonde ascents, it is 
seen below thata fresh air mass passed over 
Colombo on the 13th. 

Colom bo 

12th Oct. 19414. 0, was more than 296 upto 
640 mbs. The curve was dry adiabatic 
from 850 to 760 mbs. 

13th Oct. From ground to 940 mbs.; the 
lapse-rate was dry adiabatic and also 
again from 900 to 850 mbs. Above 850 
mhs. 0. was 295. 


4 
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14th Oct. Temperature curve almost nor- 
mal. @,. was greater than 296 upto 670 
mbs. 

The radio-sonde ascent of 6th Oct. shows a 
distinct colder wedge of air between 700 and 
550 mbs. In the next available ascent on 10th, 
there is no such wedge. 

Lalmanirhat 

7th Oct. 1944. Curve normal. 

8th Oct. From 940 to 800 mbs.— slight 
superadiabatic lapserate. All tempera- 
tures less than on the previous day. 

9th Oct. Colder wedge from 900 to 600 mbs. 
can still be seen; though the shape of 
temperature curve has recovered, 

10th and 11th Oct. Fresh incursions of air. 

After that date for a few days, the curves 

were normal. 
Calcutta 
12th Oct. 1944. A remarkable wedge of 
cold air between 800 and 600 mbs. The 
air is not moist though not very dry. 
13th Oct. The temperature curve had re- 

The fresh air mass that was over Chengtu 
about the 6th of Oct. 1944 passed over Calcutta 
on the 12th to feed the Bay depression; while 
the fresh ‘pulse’ passed over Colombo on the 
13th. The fresh air mass from the easi is not 
very moist in this season. Data from an ear- 
lier epoch than the depression -have to be exa- 
mined as Tr may have to travel longer in case 
of tropical cyclonic storms. : 

The data of Chittagong and Chabua (Assam) . 
generally support the incursion of fresh air 
mass for the above cyclonic storm. Chabua 
shows layers of subsidence from 675 to 640 mbs. 
and again from 550 to 515 mbs. on the 11th. 
This disappeared on the next day. 

The dry continental air gave asharp wedge 
on 5th Oct. 44 extending from Russian Turkes- 
tan to Mekran and brought in unusually low 
temperatures over N. W. India. The low 
temperatures gradually extended throughout 
N. india during the course of the succeeding 
week and descended down the latitudes to feed 
the depression in the Bay of Bengal.’ 

It follows that the upper air temperatures 
confirm the conclusion that three distinct air 
masses are involved in the tropical cyclonic 
storms and in the monsoon depressions. ° Else= 
where,* it has been pointed out that the easterly 
upper wind stream should not be looked for 
just north of the place where ultimately a 
depression forms but should be noticed very 
much further north, just asin the case of the 
extra-tropical cyclones, 


1. Malurkar, “Forecasting Weather in and near 
India,” 1945 (limited ed.), p. 42, and p, 87. 2. Malurkar, 
Curr, Sci., 1948, 17, 112, 3. Deppermann, ‘Outlines 
of Philippine Frontology.’ ‘Are there Warm Sectors in. 
Philippine Typhoons,’ 1937, Weather Bureau, Manila. 
4. Data printed in Intian Daily Weather Reports. 
5. Pisharoty, *‘Combined Kole of Fresh Monsoon 
‘pulses’ and Easterly Waves in the Formation of 
Monsoon Storms”, Sy#p. Mat. /nst. Sci. (India), Aug. 
Sept., 1946. 6. Malurkar, ‘Forecasting Weather, etc.,’’ 
loc. cit. 7. ITbid., $8. Malurkar, ‘Role of three air 
masses in Tropical Cyclonic Storms’ at present MSs, 


Note. —The cost of printing this article has been met 
from a generous grant from the National Institute of 
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ON THE FLAME SPECTRUM OF CuCl 


Tue purpose of this note is io report the obser- 
vation of some new bands of CuCl which have 
been found while studying the flame spectrum 
of this salt with quite a different objective. 

The spectrum of CuCl is rather easily excited 
in the flamé and has been studied by a number 
of workérs. The more recent work is due to 
Ritschl1' who has measured a large number of 
bands between A 5506 and A 3997 A. These 
bands have been arranged into 5 different 
systems, usually denoted as systems A, B, C, D 
and E with their 0,0 bands at \ 5262, A 4882, 
4847, 14354 and A 4333 A, respectively. 

In course of the present investigation of the 
flame spectrum of CuCl, bands have heen 
observed to as low wavelengths as A 3500 A. 
The CuCl flame was obtained by burning as- 
bestos thread, wound over an iron ring and 
scaked into the solution of the salt in water, 
over a Bunsen burner. A specially built large 
aperture quartz spectrograph, with dispersion 
nearly the same as that of the small quartz 
spectrograph supplied by Adam and Hilger, was 
used to photograph the bands. Besid2s the 
CuCl bands in the regions noted by other 
workers, some more bands were observed at 
lower wavelengths. Their measurements are 
given in the table below, and since the disper- 
sion employed was very low, they will be 
correct only upto + 3 A. The reason why they 


were not previously observed is probably that 
the spectrographs used were not fast enough 
to record these faint bands. 


TABLE I 
Some addition1l CuTl bands in flame 


(As) | 2”, | (calc.)! air (A)? 
4005 24960 8,3 24963 4010 
3950 25310 9,3 25325 3945 
3890 25700 10, 3 25694 3885 
3835 26070 nS 26061 3835 
3785 26415 12,3 26420 3785 
3735 26770 3 26780 
3685 27130 14, 3 26136 
3570 28005 
3490 28645 


It is difficult to say whether the new bands 
belong to one of the old systems or they form 
anew system by themselves. They are, how- 
ever, found to fitin quite well with system E 
of Ritschl, and a tentative assignment of their 
vibrational quantum number is also given in 
the table. They seem to represent the heads 
of the sequ2nzes Av=5 to 11. Other members of 
the sequences could not probably be resolved at 
this low dispersion. Column 4 of the table gives 
vvac. for the calculated positions of thes2 bands 
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and in view of the low dispersion employed, 
the agreement does not seem unsatisfactory. 
Lord Rayleigh and Fowler*® who studied the 
spectrum of this salt excited by active nitrogen, 
also observed a few bands in this region ; their 
measurements are given in the last column of 
the table. 
Science College, 


Patna, 
May 29, 1948. 
1, Ritschl, R., Z. Phys., 1927, 42, 172. 2. Lord 


Rayleigh and Fowler, A., Proc, Roy. Soc., A, 1911, 
86, 105. 


S. P. SINHA. 


SQUARES OF NUMBERS 


In the June 1947 issue of the Current Science 
(Vol. 16, No. 6, pp. 178-79) Azizuddin Ahmad 
Siddiqi addressed a letter to the Editor 
explaining “A New Method of Obtaining 
Squares of Numbers”. Though there is nothing 
very much new in the method, it simply 
seems to have been an attempt at popularising 
its use as “asimple and ready method” It 
may, however, interest your readers to know 
that the method sponsored is only a special 
case of the gereral rule for the multiplication 
of any two numbers, and that even the general 
rule itself can be presented in a much simpler 
manner. This is best illustrated by an actual 
numerical example below: Suppose two 
numbers 2,734,681 and 64,537 are to be multi- 
plied. There are 7 digits in one and 5in the 
other. In order that they may have equal 
digits add two zeros to the left of 6 in the 
second number and write them down one below 
the other as under : 


x= 2734681 
Y= 0064537 
7......first row 
59 
71 
90 
101 
150 
102 
77 
56 
50 
12 


Z= 176488107697 


The precess begins with the multiplication of 
the two units place digits in the two numbers X 
and Y. Put this result down below in the first 
row. Cross-multiply the units and tenths place 
digits in X and Y and put down their sum one 
place to the left in the second row. Next 
cross-multiply the units, tenths, and hundred- 
ths place digits in X and Y and similarly put 
down the sum of the three sub-products two 
places to the left in the third row, and so on. 
The continued process of further cross-multi- 
plication and summation is self-explanatory. 
In all, there will be p+q-—1 rows obtained 
from the original number of p digits in X and 
q digits in Y. When this process is complete, 
add up the digits in the units places in the 
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several rows to obtain the units places digit in 
the final product number Z, and so on for all 
the other place digits with the system of carry- 
over being observed. The result Z will be the 
final product required. 

It is easy to explain the method described 
above in the language of algebra as below. 
Remembering that any positive integral 
number having k+1 digits can always be 
expressed in a series form as 


+10*a, 
the product of two such series 
+10*a, 


where mk has been obtained in all standard 
text-books on algebra as 


+10 (4px, 
10°(a,%2 +@s2Xo) + se 


+ 10"*" (4,0 m +a, 41 
+ ee +10" 


where r assumes all positive integral values 
up to r=k. The reason for placing the various 
sums in the different rows in the illustrative 
example above in the manner explained is at 
once obvious from the last algebraic expression 
obtained for the product of two numbers. 


Statistics Branch, G. M. PANCHANG. 

R. V. VISWANATHAN. 
New Delhi, 

April 23, 1948. 


MANGANESE CHLORIDE EMISSION 
BANDS 


ExciITinG the vapour of manganese chloride in 
a heavy current discharge from a 2,000 volt 
D. C. Generator through a continuously eva- 
cuated quartz tube with hollow cylindrical 
electrodes, a characteristic band system attri- 
buted to the diatomic molecule MnCl is ob- 
tained between A3900-A3500 consisting of seven 
well-separated marked close sequences of 
violet degraded bands. The bands have, in 
part, a line-like appearance and have sub- 
sidiary components, besides the chlorine isoto- 
pic heads. Pearse and Gaydon! have madea 
brief mention of bands ascribed to this mole- 
cule by Mesnage from a study of High Fre- 
quency discharge through MnCl. Only the 
first members of three sequences are reported. 
A much more extensive system has been 
obtained by the author and the vibrational 
analysis has led to the following constants, 
w-’= 412.0 and w,”= 384-1, the anharmonic 
constants being very small. The chlorine iso- 
topic shifts completely support the analysis. 
Details will be published elsewhere. 


Andhra University, P. TIRUVENGANNA RAO. 


Waltair, 
June 25, 1948. 


1. Pearse and Gaydon, ‘‘Ideatification of Molecular 
Spectra,” 1941, 136. 
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MESON TRACKS ON PLATES EXPOSED 
ON THE NILGIRIS 


Tus note gives the results of measurements 
on cosmic ray tracks obtained on photographic 
plates, which were exposed in the open on the 
Niligiris in South India during Nov.-Dec. 1947. 
A set of Ilford nuclear research, type B 1,100 
thickness’ emulsion plates, contained in a 
paraffin-covered cardboard box was exposed 
for six weeks at Ootacamund (altitude 7,300 
feet) and a similar set contained in a thin wall 
aluminium case was exposed, during the same 
period, at Aruvankadu (altitude 6,700 feet). 
A Zeiss microscope fitted with a 44 X objective 
and a_10 X micrometer scale eyepiece, was 
used for the measurements of the tracks on 
the plates. The average number of meson 
tracks as identified by their characteristic low 
grain density, large angle of scattering and 
thick grain dens.ty towards end of range, are 
found to be 0-52 and 0.47 per sq.cm., on the 
plates éxposed at Ootacdmund and Aru- 
vankadu, respectively. The track lengths are 
found to vary from 100 to 800s, with the 
majority of them around 1504. The lower 
limit for the number of mesons that arrive per 
day per c.c., therefore, at the altitnde 7000 feet 
and geomagnetic latitude 2-8° will be 0.7. Of 
the 32 tracks examined, only two, whose 
lengths are 5704 and 590u, seem to correspond 
to the u-decay meson observed in the photo- 
graphs of Lattes and co-workers." 

» We thank Messrs. S. Ramachandra Rao of 
Ootacamund and K.Doraiswami of Aruvankadu 
for assistance in exposing the ‘plates on the 
Niligiris. 
Central College, 
Bangalore, 
July 8, 1948. 


1. C.M.G. Lattes, e¢ al, NMature., 1947, 160, 485. 


S. BALAKRISHNA Rao. 
C. K. SUNDARACHAR. 


ROLE OF THREE AIR MASSES IN 
TROPICAL CYCLONIC STORMS 


A cyctonic storm is strictly “‘tropical” when 
three air masses Em, Tr and Tc or Tcm enter 
into its formative structure and when it hasa 
westward tendency of motion.' The properties 
of air masses have been described elsewhere.? 
There is considerable divergence regarding the 
need and the role of the air masses: whether 
the release of latent heat of moisture or whe- 
ther the waves set up at the interface of two 
necessary air streams as in the extratropical 
latitudes give rise to a tropical cyclonic storm. 
In the lower latitudes, the component of earth’s 
angular velocity is small. An approach to 
the problem should tackle both the production 
or release of energy and the cyclonic vorticity. 
I have pointed out earlier that Em, the equato- 
rial maritime air, acts as the thermodynamic 
‘source’, that Tc or Tcm, the tropical conti- 
nental air or the tropical continental maritime 
air, acts as a ‘sink’ and that Tr, the far eastern 
transitional or mixed air, is required to delay 
the cycle of operations till sufficient cyclonic 
vorticity is developed.* In the tropics, cyclonic 
vorticity and release of"energy are two distinct 
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entities and may not necessarily co-exist. A 
closed low pressure area is characterised bya 
vertical structure with an almost dry adiabatic 
lapse-rate over several kilom2tres and overa 
short height with even super-adiabatic lapse- 
rate. The situation is such that it is favourable 
for maintenance of convection. é 

It has been known for a long time, though 
it has had to be re-stressed at intervals, that 
the southerly air, which has its origin in the 
‘S. E. Trades’ in the southern hemisphere, was 
a necessary concomitant of the weather over 
a large part of the Indian area during and near 
about the northern summer. As the theory 
of cyclonic storms is to be the same everywhere 
in the tropics, it is sufficient to deal with condi- 
tions in the nerth Indian Ocean. For the 
release of energy of monsoon depressions and 
tropical cyclonic storms, Em is needed. An 
examination of the vertical structure of tempe- 
rature and humidity of Em shows that it can 
easily release energy. Em has to be the ‘source’ 
for the release of energy. 

For the major period that tropical cyclonic 
storms or monsoon depressions form in the 
Indian area Tr is hotter and in the lower layers 
mostly more moist than Em. Both the dry 
and wet bulb potential temperatures of Tr are 
greater than that for Em. This warm or hot 
easterly air has not been found to behave 
analogous to the air of the ‘warm sector’ of an 
extra-tropical depression by Deppermann® and 
others. The precipitation occurs from lower 
heights than 12,000 ft. There is also a marked 
temperature inversion in the ‘Trades’ between 
1-5 and 2-0 km. Hence Tr cannot be consi- 
dered as a ‘source’ and certainly not as a ‘sink’ 
of a tropical cyclonic storm. 

The continental air is dry, often very dry. 
For depressions that form in the Bay of Bengal, 
the movement of Tc can easily be followed by 
the temperature waves from beyond the N. W. 
frontier of India (geographical).* Here the 
potential wet bulb temperature of the air is 
considerably below that of either Tr or En. 
This air has some sea travel, for depressions 
that form in the east Bay of Bengal or east 
Arabian Sea. But this sea travel of Tc is much 
smaller than that for Tr. Hence Tc or Tcm 
can play the role of ‘sink’. 

In the temperate latitudes, the westerly 
winds are to the equatorial side of the easter- 
lies. This juxtaposition gives rise to a ‘natural’ 
cyclonic vorticity. In the tropics, in the non- 
monsoon months, and during breaks of the 
monsoon, the strength of the westerlies gene- 
rally decreases on approaching the equator. 
In the monsoon months, Te has a westerly 
component and Em has a westerly and occasio- 
nally an easterly component. In the absence 
of an easterly Tr north of Em; the natural 
vorticity, in the tropics, that one can expect is 
anticyclonic. To overcome the latter and 
induce a cyclonic vorticity, one or both of the 
following should happen: the westerly com- 
ponent of Em should be increased and the 
westerly strength of Tc should be decreased, 
so that the westerly component of the wind 
may decrease with increase of latitude. With 

the passage of a monsoon ‘pulse* or Em across 
the equator from the southern hemisphere t9 
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the Bay of Bengal; the winds at Mannar, 
Trincomalee, Trichinopoly and often at 
Colombo reach gale force below2 km. The 
corresponding wind force before the passage 
of Em would be light to moderate. The second 
condition is satisfied if an easterly stream 
due to Tr is superposed on the fieldof Te. If 
there be a sufficient supply of Tr, the juxta- 
position would show a cyclonic vorticity in the 
neld. If at the interface of Em and Tr, unstable 

erturbations are setup, the conditions would 
fead to the formation of a tropical cyclonic 
storm. The fact that there is considerable 
difference in the properties of Em and Tr need 
not complicate the issue except to demarcate 
the streams. The release of energy must be 
due to Fm and Te or Tem. _Itis difficult to 
assess which two streams of the three must 
first come into play. In the description of 
tropical cyclonic storms‘ all the instances that 
occurred over two years have been taken into 
account, and an examination was made of 
cyclonic storms for a period of nearly ten years. 
The facts were consistent with the assumption 
of the air masses above. 

It has been argued as a serious objection to 
the above picture that, in the formative stage, 
there was no easterly component of wind to 
the north or northeast of the centre of the 
tropical cyclonic storm. Dr. Sverre Petterssen 
showed, in his talkon Feb. 1ith, 1948, at the 
Poona Meteorological Office, that if a cyclonic 
vorticity is induced due to the shear at the 
partition of Em and Tr in the north tropics, 
the resulting depression would form to the 
southeast of the area enclosed earlier by the 
two streams. Itappears necessary to look for 
the easterlies in the formative stage of a tropi- 
cal cyclonic storm much further north than the 
subsequent centre of the storm. In other words, 
a tropical cyclonic storm forms to the southeast 
of the triangular area formed by the three 
streams Em, Tr and Tc or Tem and not inside 
it. This clears up a number of small but essen- 
tial difficulties. 

It is often noticed that a small low pressure 
area travels westwards across Assam and north 
Bengal showing the passage ofa residual of a 
China Sea typhoon. But the resulting monsoon 
depression forms often in the north angle of 
the Bay of Bengal and gives an apparent south- 
ward travel to the residual of the typhoon. 
The incursion of Tr is shown by the westward 
passage of shallow low pressure areas. The 
low pressure area over Assam and north Bengal 
may not necessarily be due to the actual west- 
ward passage of the China S2a typhoon but 
may just indicate the incursion of Tr. The 
formation of the monsoon depression much 
further south of Tr becomes understandable 
from last para. 

The passage of Em across the equator is dis- 
continuous and occurs only at intervals. As 
Em moves north to form a tropical cyclonic 
storm, it dogs not form a continuation of the 
S.E. Trades on the other side of the equator. 
Between Em and the equator the mixed air Tr 
and Tc can and does flow. This allows the 
passage of northern Tr to the south to form the 
Em of the southern tropical cyclonic storm that 
often forms in a more easterly longitude, The 
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invasion of Tr, south of the tropical cyclonic 
storm and the ejuator, also allows the infeed 
of Tr toa sezondary tropical cyclonic storm in 
the same hemisphere forming in a more west- 
erly longitude. The secondary tropical cyclonic 
storm must form to the south of Tr. The 
second2ry tropical cyclonic storm in the same 
hemisphere and in a more westerly longitude, 
would be therefore much further south than 
what one would have expected from only ele- 
mentary considerations. This fact is amply 
borne out by the tropical cyclonic storms that 
form in the Bay of Bengal which can be consi- 
dered as secondaries of China Sea typhoons. 
Due to paucity of observations, it may happen 
that the primary and _ secondary tropical 
cyclonic storms get mixed up and the tropical 
cyclonic storm is given a large southerly direc- 
tion and movement. 


Poona 5, 
February 12, 1948. 


1. Malurxar, Curr. Si., 1947, 16, 277. 2. /bid., 
1947, 174 and ‘Recent Alvances in Tropical Meteoro- 
logy”, nd. Sci. Congress Symposium, Jan. 1948. 
3. Malurkar., Curr. Sci,, 1947, 16,14. 4. Malurkar, 
Proc. Ind. Acad. Sei. (Wangalore), 1947, 25, 297. 
5. Deppermarn, ‘‘Are there warm sectors in 
Philippine Typhoon’? Weather Bureau, Manila, 1936, 
6. Malurkar, Forecasting Weather In or Near India, 
1945, 43, 90. 7. /did., 63. 


S. L. MALurKar. 


A NOTE ON THE PETROLOGY OF THE 
CORUNDUM AND CHROMITE-BEARING 
ROCKS OF THE SITHAMPUNDI-RAMA- 
DEVAM AREA, NAMAKKAL TALUK, 
SALEM DISTRICT, MADRAS 


DurING the re-examination of the Sithampundi 
corundum belt, a hitherto unrecorded occur- 
rence of chromite ore was located. The results 
ef a preliminary examination of the rocks of 
this area are outlined below :— 

Anorthite-hornblende gneisses form an arc 
shaped belt, with a southerly convexity, and 
run for a length of nearly fifteen miles, from 
Pattalur in the west to Kottakkalpalaiyam in 
the east. The general trend of these gneisses 
is W.N.W. in the west gradually veering to 
E.N.E. towards the eastern end and maintain- 
ing an uniform southerly dip. The chromite- 
bearing amphibolites and the associated 
pyroxenites and pyroxene-garnet rocks occur 
interbanded along the foliation planes of the 
ano-thite-hornblende gneiss. Several bands of 
chromite-bearing amphibotites of varying 
thickness traverse practically the whole of 
the anorthite gneiss belt. =a 

The anorthite-hornblende gneiss is an even 
grained pale coloured rock, essentially made 
up of basic feldspars and greenish black 
amphiboles, the latter arranged with their 
longer axis parallel to the general direction of 
foliation. Textural, as well as mineralogical 
variants of the main type are met with, some 
varieties being salic, wherein the development 
of minerais like chondrodite, zoisite, scapolite 
and garnet is marked. The corundum for which 
these rocks are quarried occurs sparsely distrj- 


; 
enc 
lence | 
J A 
bya 
yatic 
era | : 
able 
able | | 
ugh | | 
that 
| the 
was 
over 
near | 
20ry | | 
here 
ndi- | 
the | 
and | 
can 
ree’ | 
onic | 
the ' 
yers 
dry | 
are H 
hot | 
lave 
f an 
and | 
wer 
ked 
een | | 
nsi- 
ink’ | 
dry. 
gal, | 
1 by 
W. 
the 
ris 
cn. 
ons | 
cast 
uch | 
‘cm | 
rly 
er- 
ral’ 
on- 
the 
ne- 
or. | 
rly | 
io- 
ace | 
ral 
tis 
nd | 
the | 
m- 
he 
od, 
nd | 
ith 
SS 


212 Letters to the Editor tt 


buted in the rock and is generally surrounded 
by a shell of calcite, and is of a pale green 
colour. But a pink variety of the mineral 
occurs along the intrusive contacts of the 
anorthite gneiss and chromite-amphibolite. It 
is probable that the two varieties of the 
mineral are of diverse origin. 

In thin section the rock is equi-granular and 
made up of a groundmass of broken up basic 
feldspars. These have been described as 
‘Indianite’ (anorthite) by Count de Bournon. 
Determinations of the An content of a few 
pieces of the mineral on the Fedorov universal 
stage however, show them to range in compo- 
sition from An =55% to 100%. The pieces 
examined displayed twinning of the ALA, 
MANEBACH, and MANEBACH-ALA types. 
Variation in the An content of adjacent 
lamellz to the order of 18% is a feature re- 
corded in some of the pieces examined. The 
amphibole noticed in these rocks is of a pale 
green variety with the following optical 
characters :— 

X = yellow green, Y — pale green, Z = grass 
green, 2V = -80°+4, CAZ = 13°+2, conform- 
ing to those of Actinolite. Other minerals 
noticed in micro-sections of these rocks are, 
chondrodite, garnet, apatite, corundum, scapo- 
lite and clinozoisite (Fouqueite) with 2V= +88°. 

The chromite bearing amphibolite is a beauti- 
ful green rock made up of acicular needles of 
green hornblende, and grains and stringers of 
chromite, while grains of pink corundum are 
noticed in the rocks along the contact zone. 
Experiments on the electromagnetic concentra- 
tion of this rock show the maximum chromite 
content to be about 55 per cent. . 

In thin sections the rock ‘is made up of an 
aggregate of green pleockroic amphibole with 
the following optical characters :— 

X= green, Y = yellowish green, Z = bluish 
green, 2V= +78°+4, CAZ=23° +3 (or even 30°). 
It is probably a variety of pargasite. In some 
of the microsections a non-pleochroic bladed 
amphibole displaying straight extinction was 
noticed. The optic axial angle was found to be 
2V = -—84°, indicating it to be the rhombic 
amphiboie gedrite. The fine play of colours 
exhibited by the mineral in hand specimens 
may be attributed to the presence of micro- 
scopic inclusions. Other minerals observed 
are zoisite, corundum, picotite, secondary 
chlorite and talc. 

The garnetiferous pyroxenite is made up of 
a groundmass of diopsidic pyroxene (2V= +56‘) 
in which are embedded crystals of pale yellow 
garnet which show alteration to kelyphite and 
chlorite. The rock is devoid of feldspars. The 
pyroxenite is an aggregate of clino and ortho- 
pyroxenes, the former has the following optical 
constants, (2V=+48°; CAZ = 40°), while the 
latter is pleochroic hypersthene. 

Origin of Corundum.—As already referred to, 
the pale green corundum in these rocks is 
generally covered by a shell of calcite. This 
is suggestive of the splitting of anorthite by 
the action of CO,. produced during the intrusive 
period, and the consequent formation of Al,O, 
and calcium carbonate (CaO Al.O; 2Si0.+ 
CO. = CaCO,+Al,03;+2Si0,). The possibility 
of such action is supported by the presence of 
veins of calcite and quartzin the area. 
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The corundum in the amphibole rock may be 
due merely to an excess of alumina in the 
original basic intrusive, probably a pyroxenite, 
Its abundance in the zone of contact with the 
anorthite-corundum gneiss may be attributed 
to concentration during intrusion possibly 
aided by chemical changes resulting in the 
production of free alumina. 

Our grateful thanks are due to Dr. M. S. 
Krishnan for his valuable suggestions in the 
preparation of this note. 


Madras, N. K. N. ATYENGAR. 
May 24, 1915. A. P. SUBRAMANIAM. 


VERMICULITE IN MYSORE 


WHILE engaged in the mineral survey of the 
Pavagada taluk, Tumkur District, a yellowish- 
brown micaceous mineral with a bronzy lustre 
was noticed lying scattered in the neighbour- 
hood of pits fron which corundum had been 
taken out. The mineral swelled enormously 
when heated, more than ten times its original 
volume and turned fluffy and silvery grey in 
the process. This property of expansion by 
exfoliation with a worm-like movement is 
characteristic of vermiculite and it was there- 
fore considered that the brittle mica was no 
other than vermiculite possessing its charac- 
teristic property. Subsequently, similar brittle 
mica, but of different shades of colour, was 
met with in some of the altered ultrabasic rocks 
near Koratagere and Nidavanda in the Tumkur 
District. These also possessed the property of 
expansion by exfoliation. Whether at any of 
these places vermiculite is found in abundance 
and in quantities capable of being commercially 
exploited remains yet to be investigate. 

Vermiculite is one of the few minerals which 
till recently had remained obscure and known . 
only as an alteration product chiefly of the 
micas. It is only recently that it has come to 
be of importance as the mineral which has 
revolutionized building construction. Vermi- 
culite which when expanded weighs only 6 to 
8 Ibs. per cu.ft. as compared to sand which 
weighs 100 Ibs. is used as a substitute for sand 
or gravel in plaster and concrete to save 
weight. Vermiculite plaster is said to be fire 
proof and sound prvof, and on account of that 
is extensively used in the construction of radio 
studios, theatres, libraries, etc. It is used in 
making panels for prefabricated houses. Many 
new uses of vermiculite are being found and 
the demand for vermiculite is daily increasing. 
The important deposits of vermiculite are in 
Montana and North Carolina, U.S.A., and new 
min2s are being developed in the Transval, 
South Africa. 

The object of the present note is merely to 
raw the attention of investigators in the field 
to the possibilities of finding commercially 
important deposits of vermiculite in our coun- 
try especially in areas which show lenses of 
basic and ultrabasic rocks in the Gneisses. The 
extent of the now known cccurrences of ver- 
miculite in the Turnkur District is being in- 
vestigated and the results of the investigations 
will be published elsewhere. 

B. P. RADHAKRIS3HNA, 


Mysore Geological Department, 
June 16, 1948, 
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WATER-MELON (CITRULLUS VULGARIS 


SCHRAD.) AND FOOD-POISONING 


UNLIKE in the other countries, notably U.S.A 
and U.K., the problem of food-poisoning in 
India has received little attention so much soa 
large number oi instances occur even without 
our ever recognizing them. That the food-poi- 
soning may occur in the least suspected source 
as fresh grapes has been pointed out earlier * 
On May 6, 1948.° “The Times of India’. 
reported that eight persons who ate a water- 
melon were removed to the hospital for treat- 
ment of food-poisoning, and added that one 
of them succumbed to the infection. It was 
of interest to examine if water-melon could 
serve as a suitable medium for the growth and 
distribution of at least the common organ- 
isms responsible for food-poisoning. 

Bharucha and Bharucha’ have already 
studied water-melon in connection with 
V. cholere. We have now tested the suitabi- 
lity of water-melon juice as a medium for the 
growth of typhoid and paratyphoid group of 
bacteria. Water-melon juice was obtained by 
cutting open triangular pieces from the scru- 
pulously cleansed. and sterilized (alcohol) 
surface portions of the fruits specially select- 
ed for the purpose. It was possible to collect 
sterile juice (as tested by inoculation on 
MacConkey’s agar only) necessary for the ex- 
periment by this procedure. The juice collect- 
ed from each fruit was distributed in 10 ml 
quantities in sterile tubes and inoculated with 
0-1 ml of thin culture-suspensions (made in 
sailne and matching approximately to Opacity 
Tube No. 1) of surface-grown agar cu,tures 
(24-hrs. old) of E. typhosa (Watson V. strain 
N.C.T.C. 5761), S.paratyphi (N.C.T.C. 57u2), 
S. schottmuelleri (N.C.T.C. 5705), 8S. enteri- 
tidis (N.C.T.C. 5765), and E. coli communis 
(N.C.T.C. 415). The tubes were then incu- 
bated at the room temperature (30-31° C.) 
after 0-01 ml portions from eacn tube were 
removed for the quantitative estimations of 
the bacteria seeded inthem. Further 0-01 ml 
aliquots removed from each tube at the end 
of 3-hrs., 6-hrs., and 24-hrs. were aiso, after 
suitable dilutions, employed for the enumera- 
tion of the bacteria. In all the cases plates of 
MacConkey’s agar were utilized and the coio- 
nies developing on them were counted after 
incubation tor 24-hrs. at 37° C. In every ex- 
periment the pH of the juice was also deter- 
mined. The following table gives the results 
obtained froma few typical experiments. 

The results show that all the tested bacteria 
Brow well in the juice upto the period to 
which the test lasted. The growths of the 
Salmonella species representing the food-poi- 
soning group (Para B and the enteritis strains) 
were particularly heavy. The juice samples 
inoculated with these two bacteria began to 
give rise to small but visible bubbles of gas 
within even 2-4 hours after incubation, and 
the turbidity produced by them in the juice 
after 24-hrs. growth was of the magnitude of 
Opacity Tube No. 3 or even No. 4. Moreover 
these two bacteria indicated some conspicuous 
cultural changes not exhibited by the otner 
test bacteria. These changes, however, re- 
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main to be studied in detail. Another impor- 
tant feature in these findings is the influence 
of the initial pH of the juice on the multipli- 
cation of the bacteria and which is evident 
from the figures above. In conclusion, it may 
be said that water-melon, if and when con- 
taminated, affords an excellent substratum 
for the growth of the intestinal bacteria, spe- 
cially the organisms of the food-poisoning 
group; itis not therefore surprising that this 
fruit is known to be associated with outbreaks 
of food-poisoning. 


Colony counts per m/ of the juice 
= |pH_| Species 
| 
eS | Initial | Shrs. | 6hrs, | 24hrs, 
x10*|} x103 x10* x105 
1 | 5-6) T 95 112 25+7 26 
A 108 156 31-1 11-2 
B 168 401 605 181 
199 294 117 
4 175 105 360 
2 |5-8 T 90 110 115 159 
A 35 255 263 202 
B 290 785 943 651 
E 545 935 2790 1943 
Cc 10 60 300 540 
3 | 5-9) T 190 205 290 201 
A 230 600 805 203-5 
B 14 880 1100 331 
E 95 155 460 299 
Cc 140 160 580 257-5 
4 6-4, T 150 180 90 985 
A 160 525 470-5 657 
B 95 380 342 
E 60 730 1388 1888 
Cc 10 145 116 380 
5 6-6 T 940 1060 6570 960 
A 290 550 4920 660 
B 610 1285 8080 1160 
k 305 695 1180 1260 
Cc 755 915 4780 689 


Legend: T= typhosa; A=Para A; B=Pars B; 
E. = enteritis; C= E. coli. 

Further work on viability and the cultural, 
antigenic and other characteristics of these 
bacteria in the juice is in progress. 


Microbiology Department, 
St. Xavier’s College, 
Bombay, 

June 6, 1948. 


J. V. Buar. 
RaAaGHUNATH. 


1. Bharucha, F. R., and Bharucha, K. H., Jour. Univ. 
Bomb., 1938, 6, 5, 35-40. 2. Bhat, J. V., Reporter, 
R. N., and Fernandes, F., Curr. Sci., 1945, 14, 324-25, 
3. “‘Times of India?’ 1948, 110, 107, 5. 


THE REFRACTIVE CONSTANT OF 
WHOLE AND SKIM MILK 


THE measurement of refraction in milk asa 
means of detecting adulteration has already 
been reported. The studies on adulteration 
with skim milk'~* showed that while the 
refractive index remains unaltered,*-* the 
rising density of the product steadily decreases 
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TABLE I 
Limits of Refractive Constant of Whole and Skimmed Cow and Buffalo Milk 


Density (20° C.} | 


| 
Whole Skim 


R 1. (40° C.) 


Refractive Constant 


Whole | Skim 


1-0342-1-0376 
1-0324-1-0410 


Cow 1-9274-1-0314 | 
Buffalo 1-0258-1-0330 | 


1-3458-1 +3471 
1-3471-1-3492 


0+2)59-0- 2035 
0+2)58-0-2)55 


0+2063-9+2)75 
0+2)76-9- 2033 


the value of the refractive constant. It was 
felt that elimination of fat, the most variable 
constituent of milk, might further narrow 
down the limits of the refractive constant. 
From the resulting data it would be possible 
to assess the advantage or otherwise of this 
“value as compared with the refractive constant 
of whole milk. 

45 samples of cow and buffalo milk of 
various grades of refractive index and density 
were used for this experiment. After taking 
the density (lactometer reading) of whole 
milk, the latter was separated in a hand- 
worked cream separator up to an upper li, it 


of 0-2 per cent. fat in the skim milk. The ° 


density and refractive index (Abbe’ refracto- 
meter) of the skim milk was then tested. The 
determinations on both skim and whole milk 
are given in Table I. 

The data show that the limits of the refrac- 
tive constant of average samples of milk are 
appreciably lowered and narrowed down by 
skimming. While for samples of whole cow 
milk the limits ordinarily lie bet veen 0-2065 
to 0°2075,* for defatted milk they lie between 
0-2059 to 6-2065. For buffalo whole milk the 
constant lies between 0-2076 to 0-2088,* for 
defatted milk it is narrowed to 0.2060 to 0-2065 
for average samples. 

Now, it will be observed that the range Of 
variation of the co. stant of skim milk of both 
cow and buffalo are almost identical. This is, 
of course, to be expected, as the solids-not- 
fat of the two milks do not differ’to the same 
degree as do their fat contents. But this over- 
lapping in the range of the constant of skim 
milk rebs the advantage of distinguishing the 
two types of milk, possessed by the non-over- 
lapping refractive constant of whole milk.* 
Further, the determination of the constant 
for skim milk denies the chance of detecting 
even gross adulteration with skim milk or of 
defatting? 

I am thankful to Prof. V. Subrahmanyan and 
Mr. B. N. Banerjee for their kind interest. 
Department.of Biochemistry, K.S. RANGAPPA. 
Indian Institute of Science, 

Bangalore, 
January 14, 1947. 


1, Rangappa, K. S., Cur”, Sci., 1946, 15, 230. 2. —, 
(in Press). 3. —, Proc. /ndian Acad. Sci., B, 1947, 
25, 86. 4. —, Mature, 160, 719. 


VISCOSITY OF LIQUIDS AND 
TEMPERATURE 


A SIMPLE exponential relationship between 
viscosity and temperature has been proposed 
by different authors! in various forms, viz., 
» = A. eT 
where 7 = Viscosity 
A and B are constants characteristic 


of each liquid. - 


T = absolute temperature. 


Recently, certain limitations of this equation 


have been pointed out by Leontieva.? 

In the present note, an empirical relationship 
between viscosity and temperature has been 
proposed. When viscosity is plotted against 
temperature, a curve is obtained. The cur- 
vature is substantially diminished on plotting 


logarithm of viscosity against temperature.’ 


On plotting logarithm of logarithm of viscosity 
against temperature, straight lines were 


obtained for many liquids. An equation of the- 


following type is, therefore, prop?sed: - 
- log (log) =A -BT 
where » = Viscosity in millipoises, 
AandB are constants for each liquid 
T = absolute temperature. 
In the following table some typical examples 
are taken and the maximum differences bet- 
ween observed’ and calculated values recorded: 


TABLE I 
Bo 
Compound A 2, 5 
a 
| 
vs ras) 
Octane -| 0-100 | 0-8036 | 3-20) 14) 0-7 
Nonane -+| 0-100 | 0-8568 | 3-16 0-2 1-0 
Benzene --| O 70 0-9353 | 3-50 0:3 0-5 
Chloroform 0-60 0-6283 | 2-57 0°5 0 
Acetone 0-50 0-7953 | 3-71 1-4 |-0-3 
Ethyl lodide ..]| 0-70 | 0-6018 | 2+45 0 0-2 
Ethyl Formate 0-53 | 0-7864 | 3-43 | 1-0! O-1 
Butyl acetate ..| 0-100 | 0-8628 | 3-16 0 1-0 
Acetic acid 25-95 0-8085 | 2-63 0-3 
Methyl alcohol 0-60 0-9710 | 3-70 1-8 0-7 
Trimethyl 32-77 | 1-9385 | 5-80 | 1-1 | 0-5 
carbinol 
Ethyl propyl- 0-60 | 0-9470 | 4-26 | 1-0 
ether 


4 The case of water deserves special attention. 
Andrade* found that equatio1 (1) expresses 
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the viscosity of water within 0.5 per cent. from 
100°C. to 60° C. Equation (2) gives the visco- 
sity of water fairly correctly between 109° and 
20°C. as may be seen from the table below. 
Lewis and Macdonald® have measured the vis- 
cosity of heavy water between 5° and 35°C. 
which also agree very closely with the cal- 
culated values: 


TABLE II 
Water: A=1°'23; B=4-3 x 10-3 
Temp. in Observed vis- Calculated | % 
millipoises y | 
0 17-93 | 16-56 —7°6 
10 13-09 12-7i —3-0 
20 10-06 | 19-00 —0+6 
30 8-00 8-048 +0-6 
40 6°57 6-613 +0-7 
50 5-50 5-534 +0°6 
60 471 4-71 0 
70 4:07 4-069 0 
80 3°57 3-566 
90 3-16 3-162 +0-1 
100 2-84 2-837 -0-1 
Taste IIf 
Heavy Water: A = 1.431; B= x 10% 
Temp. in | Calculated 
. 
| viscosity diff. 
5 19.88 19-95 +0-4 
10 16-85 16-87 +0-1 
15 14-51 14-49 -0-l 
20 12-60 | 12-65 +0-4 
25 11-03 11-02 -0-1 
30 9-72 9-74 +0-2 
35 8-64 | 8-62 -0-3 


The applic tion of this relationship at high 
temperatures will be discussed in a later 
communication. 

My grateful thanks are due to Dr. M.R.A. 
Rao for kind advice. 

B. K. BANERJI. 
Department of General Chemistry, 
Indian Institute of Science, 
Bangalore, 
June 12, 1948. 


1, Raman, Mature, 1923, 111, 532; Dunn, 7rans, 
Farad. Soc., 1926, 22, 401; Andrade, Nature, 1930, 125, 
309; Sheppard, /did., 1930, 125, 309. 2. Leontieva. 
Acta physicochimica U. R. S. S., 1947, 22, 279. 
3. “International Critical Tables and Landolt Bornstein 
Tabellen.” 4, Andrade, Mature, 1930, 125, 58%. 
5. Lewis and Macdonald, /../. C. S., 1933, 55, 4730. 


HEAT CONDUCTIVITY AND MOLECU- 
LAR COMPLEXITY OF WATER-PART II 
Tue author has shown previously’ that the heat 
conductivity K of water decreases sensibly 
jinearly with its degree of association n. That 
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the data can be represented by the equation 
K = 0-002282 — 0-0002389 n is evident from 
the following table: 


n Kobs. Keate, 

10 3-86 0-00136 0-00136 
20 3-60 141 1 

30 3-40 1455 147 
40 3-24 1493 1508 
50 3°12 1527 1536 
60 3-01 1563 1563 
70 2-90 1589 1589 


The variation with t of K for water? follows 
the equation K = 0-001325 (1 + 0-002984 t). 


Department of Chemistry, S. R. Mowanry. 
Benares Hindu University, 
June 8, 1948. 


1. Mohanty, Curr. Sci. 1947, 16, 339, 2, Jakob, 
Ann. der Phys., 1920, 63, 537. 


DARLUCA FILUM (BIV.) CAST., 
A HYPERPARASITE OF PUCCINIA 
GRAMINIS AND PUCCINIA TRITICINA 
IN THE GREENHOUSE 


In Inora, Butler and Bisby’ recorded the oc- 
currence of Darluca filum on uredinia of 
Puccinia polygoni-amphibii, Ramakrishnan 
and Narasimhalu*® on Puccinia purpurea, 
P. penniseti and Uromyces setariew-italice, 
Padmanabhan and Rafay® on P. kuehnii and 
Padwicx* on P. chrysopogi, Uromyces inayati 
and U. andropogonis-annulati. During the 
course of the study of wheat rusts at Simla, 
the writer observed the pycnidia of Darluca 
filum on the uredinia of Puccinia graminis and 
P. triticina every year in the greenhouse in 
July, August and September when humidities 
are high (80-100%). It was found to be fairly 
troublesome in maintaining rust cultures since, 
in some cases, the pustules were almost des- 
troyed. The pycnidia which are small, black, 
spherical and shiny, are found scattered 
amongst the uredospores. When put in a drop 
of water on the slide, long tendrils of colour- 
less spores are seen to ooze out through circu- 
lar openings of the pycnidia. These spores 
are either aseptate or uniseptate, oblong and 
straight, with or without small cilia at the 
ends and measure 3-5 X 9-25 u. 

Inoculations made in the greenhouse during 
July-September on wheat seedlings with in- 
fected matecial of Puccinia graminis and P. 
triticina resulted in the appearance of the rust 
pustules on which the pycnidia of Darluca 
filum were formed within 4-5 days in every 
case. Finally the infected pustule fell off from 
the leaf leaving a shot-hole. When these 
plants were removed from the greenhouse to 
a dry plac2 soon after the formation of shot- 
holes, the rust continued to develop round the 
shot-holes and Durluca filum disappeared. If 
the plants were removed to a dry place before 
the formation of shot-holes, the uredinia were 
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formed in the normal way and after some time, 
no trace of Darluca was left. 

Simultaneous inoculations made with infec- 
ted rust spores on the plants maintained at a 
lower humidity resulted only in the formation 
of uredinia without its parasitizing fungus. 
Among the greenhouse cultures too Darluca 
filum disappeared after the rainy season. 

These experiments, when considered with 
the observations made in the greenhouse for 
several years, show that Darluca filum can 
develop on these rusts only in very humid 
conditions as are prevalent in the hills during 
the rainy season. 

Padwick* collected Darluca filum on Puccini‘a 
chrysopogi Barclay and Uromyces inayati Syd. 
in the last week of September at Simla. So 
far as the measurement of spores is concerned 
there seems to be little doubt that his collec- 
tions and the fungus described her2 belong to 
the same species of Darluca. According to 
Keener,® Trayler® and Hardison’? successful 
infection of several grain and grass rusts has 
been obtained by means of cross-inoculations 
with Darluca filum and it is quite likely that 
the greenhouse infections described here may 
be wind-borne from some grass rust infested 
with this parasite. Keener’s® experiments, 
moreover, indicate that there are physiologic 
races in Darluca filum since any two collec- 
tions may not behave alike in their rust host 
range. 

’ Concerning the usefulness of Darluca filum 
in the control of cereal rusts in nature, it is 
apparent from what has been described here, 
that the growth of this fungus is largely 
governed by atmospheric humidities. It deve- 
lops best where there is high humidity ap- 
proaching 80-100%. In nature, such a state of 
affairs rarely, if ever, continues for long 
periods, specially during the wheat growing 
season. It is, therefore, useless to attempt 
to control wheat rusts in the field by Darluca 
filum. 

RaG PRASADA. 


Division of Mycology and Plant Pathology, 
Indian Agricultural Research Institute, 
New Delhi, 

March 6, 1948. 


1. Butler and Bishy, Sci. Wonogr. Imp. Coun. Agric. 
Res. India, 1931, 1, 154. 2. Ramakrishnan and 
Narasimhalu, Curr. Sci, 1941,10, 290. 3. Padmanabhan 
and Rafay, Curr. Sci., 1942, 11, 151. 4. Padwick, 
G. W., /mp. Mycol. Init. Mycological Papers, 1945, 12, 6. 
5. Keener, P. D., Bull. Torr. Bot. Club, 1934.61, 475- 
490. 6. Trayler, J. A.. Proc. Okla. Acad. Sci., 1940, 
20, 57-58. 7. Hardison, J. R., U.S. Dept. Agr. Pl. Dis. 
Rep., 1942, 26, 67-75. 


POTATO NECROSIS 


Introductory.—Som2 of the potato plants of 
variety Darjeeling Red Round raised in the 
insect-proof house from virus-free seed tubers, 
stock of which had been built up during the 
last few years suddenly developed necrosis of 
the growing point whick spread downwards 
and gave the plants wilted appearance. The 
leaves became pale and flascid and most of the 
plants were killed in due course, This was a 
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very serious matter as part of the nucleus 
disease-free seed of this variety produced after 
considerable labour and expense was about to 
be lost. The problem needed immediate atten‘ 
tion and investigation into the cause of the 
disease was taken up. The young leaflets near 
the growing point of the infected plants show 
outward, or inward curling of margins and 
some smalling and narrowing of young leaves 
may also be observed in certain cases. After 
about a week light diffused brown areas deve- 
lop in the top leaves which after a few days 
turn completely brown anddry up. Later on 
the outward curling of margins progresses to 
all the leaves of the plant and the tips of leaves 
point downwards. Ultimately the necrosis 
first observed at the growing tip progresses 
down and the plant is usually killed. Fig.1 
shows a plant of potato variety Darjeeling Red 
Round affected by the disease. In addition, 
virus-free potato plants of varieties President 
and Craig’s defiance which were being grown 
as differentials for analytical work on potato 
viruses were aiso found affected by a disease 
characterised by smalling and curling of 
margins of younger leaves. The leaves also 
exhibited diffused light brown areas resulting 
in drying up of the top leaves. The plants 
were, however, not killed as a result of the 
disease. 


Fic. 1 
Transmission of the disease.—The experi- 
mental work was carried out in an insect-proof 
glassouse and always young vigorously grow- 
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ing healthy plants were used for transmissio® 
tests. All attempts to transmit the disease tO 
potato plants by inoculation in the presence of 
carborundum powder as abrasive were un- 
successful. Also the disease could rot be trans- 
mitted by mechanical means to a number of 
solanaceous hosts, e.g., Nicotiana tabacum L., 
varieties White Burley and Harrison’s Special, 
Nicotiana glutinosa L., Datura stramonium 
L., Nicotiana sylvestris Spegaz and Comes, 
Solanum nigrum L., Capsicum annuum L., 
Petunia hybrida Vilm. and Lycopersicum escu- 
lentum Mill. variety Sutton’s Early Market. 
The disease was, however, successfully trans- 
mitted by grafting the diseased scions to 
healthy stocks of potato and certain other 
plants. Grafting was done both by wedge 
method as well as inarching and reactions on 
differential hosts were studied. As the disease 
was found to be transmissible only by grafting. 
it was “necessary to investigate the cause of 
infection in the hitherto disease-free potato 
plants. It was observed that incidence of white- 
fly, Bemisia gossypiperda M. and L. was high 
in the fields during the period under report. 
Experiments were, therefore, conducted to 
investigate if white fly was responsible for 
transmission of the disease. Insects were fed 
on diseased plants in micro-cages and then 
transferred to healthy plants of Nicotiana 
tabacum, variety Harrison’s Special and 
Lycopersicum esculentum. The insects were 
allowed to feed for 24 hours on diseased as 
well as on healthy plants. In the case of 
tomato after 11 days yellowish diffused mottle 
appeared on the leaves and all the newly 
formed young leaves showed slight twisting ; 
with age the mottle became more pronounced. 
The young newly formed leaves of tobacco 
exhibited faint mottle and the leaves became 
harrow. Also tips of the leaves showed slight 
curling. The insect transmission tests were 
not conducted on potato due to non-availability 
of sufficient number of virus-fre2 potato plants 
at that time. 


Reactions on Differential Hosts, Lycopersicum 
esculentum, variety Sutton’s Early Market.— 
In tomato two weeks after grafting with 
diseased potato plants of Darjeeling Red Round 
variety distinct mosaic mottle appeared on all 
the newiy formed leaves which was followed 
by reduction in the size of leaves. The young 
leaflets were elongated and narrow with curled 
margins. Some of the leaves were wrinkled 
and twisted so much so that they exhibited 
cork-screw distortion. The older leaves showed 
leafcurl with tips of leaves forming a charac- 
teristic hook-like structure. With age the 
mottling became faint but smalling of leaves 
in the shoots and the hook-like structure 
persisted. 


Nicotiana tabacum.—In variety Harrison’s 
Special two types of symptoms were observed. 
All the plants invariably produced transient 
mottle in 13-20 days on all the new leaves. 
This was followed by a pronounced stunting of 
the plant and shortening of internodes. The 
mottling disappeared after a few days and the 
plant carried the disease without obvious 
symptoms. When scions from such tobacco 
plants were grafted to tomato typical symptoms 
of the disease appeared. In other cases the 
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leaves of infected tobacco plants exhibited 
slight curling, twisting, bending of tips and 
narrowing. Though the source from which 
diseased scions were obtained was the same it 
produced two different types of symptoms in 
tobacco plants which may be due to difference 
in reaction of individual plants. 


Fic. 2. 

Solanum tuberosum.—The disease was suc- 
cessfully transmitted to potato plants of, varie- 
ties Phulwa, Craig’s defiance, President and 
Arran Victory. The Phulwa plants only exhi- 
bited foliar necrosis whereas in Craig’s defiance 
the disease produced smalling and necrotic 
areas on young leaves. In potato variety 
President the top young leaves completely 
turned brown and dried up whereas the young 
leaves of variety Arran Victory developed 
necrotic areas and later turned completely 
brown. Fig. 2 shows an infected Arran Victory 
plant. All efforts to transmit the disease to 
Lagenaria vulgaris Seringe were unsuccessful. 

The symptoms on differential hosts show 
that necrosis in Darjeeling Red Round variety 
had been caused by a mild strain of tobacco 
leafcurl virus (Nicotiana virus 10). This view 
is further confirmed by the fact that the 
disease.is transmitted by Bemisia gossypiperda 
M. and L., vector of the tobacco leafcuri virus. 
In India tobacco leafcurl virus is wide spread 
and is responsible for serious losses to the crop. 
The disease has a wide host range and may, 
therefore, become a limiting factor in the 
cultivation of potato crop. 

R. S. VASUDEVA., 
R. N. AZAD. 
Div. of Mycology & Plant Pathology, 
Indian Agricultural Research Institute, 
New Deihi, 
June 23, 1948. 
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ERGOT SCLEROTIA ON SORGHUM 
VULGARE PERS. 


THE incidence of the sugary disease of Sorghum 
caused by Sphacelia sorghi McRae in South 
India is observed almost annually in crops 
matuing in December-January. But in this 
province the sphacelial stage alone had been 
recorded so far. Ajrekar (1926) has described 
that sclerotia were formed but that they were 
overgrown with Cerebella and yeasts and that 
they did not germinate. Barger (1931) states 
that “‘aspecimen of Sorghum in the herbarium 
of the Imperial Bureau of Mycology shows 
numerous slightly curved sclerotia, 10 to 12 mm. 
x 2mm.” Robertson (1928) reported long hard 
horn-like sclerotia on Sorghum from Burma. 

In November 1946 heavy incidence of sugary 
disease of Sorghum was noticed in Koilkuntla, 
Kurnool District (Madras Province’. Specimens 
of ears obtained from this area exhibited 
profuse sclerotial formation. Almost every 
other spikelet had one cylindrical, elongated 
or slightly curved sclerotium af cream to grey 
colour. These were 1 to 2°5 cm. long and 4 to 
6mm. thick and to all appearances resembled 
young sclerotia of ergotof rye. Some of these 
sclerotia were kept in moist sand at 5°C. for 
over one month and then removed to 20° C. 
But there was no sign of germination even after 
three months. 


Acluster of 3 spikelets with sclerotia and a single 
sclerotium ( X 1°25) 

Surface sterilized sclerotia were cut into bits 

and kept on Kirchoff’s medium. Mycelial 

growth developed and from this the fungus was 
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multiplied. The growth of the fungus on 
Kirchoff’s medium was white in colour with 
plenty of zrial hyphe. But the rate of growth 
was very slow compared to that of ergot of rye. 
At laboratory temperature (26° C. — 28°C.) the 
growth was slower than at 20° C.-—23° C. 
Sporulation was evident in fifteen to twenty 
days. The conidia were of various shapes and 
sizes. Some were like the conidia found in 
nature. Others were smaller, oval or elongated 
and narrow. Transfers were made on sterilized 
young panicles of Sorghum and greater sporula- 
tion resulted on this substrate. 

A suspension of the spores from the cultures 
was used for inoculation of young flowers of 
Sorghum. It was sprayed by an atomizer be- 
fore the flowers opened, at the time of flower 
opening and after the anthers had all been 
shed. Successful infection was easily obtained 
in the first two stages, the highest incidence 
occurring when inoculation was carried out at 
the time of flower opening. At Coimbatore, 
however, only the ‘honey-dew’ stage developed. 
The sclerotium did not develop in any of the 
infected ears. Obviously a cooler climate is 
necessary for this, as the occurrence of the 
sclerotia has been observed only at higher 
latitudes. 

The sclerotia were assayed following the 
method described by Mukerji and De (1944). 
There was not the slightest trace of the blue 
colour in the extract after the addition of the 
reagent indicating thereby that ergotoxine is 
not present in the sclerotia. Consequently ergot 
poisoning is not to be expected when cattle are 
allowed to eat ergotized ears of Sorghum. 
Mycology Section, T. S. RaM\KRISHNAN. 
Agri. Res. Institute, 

Coimbatore, 
June 25, 1948. 


1, Ajrekar, S. L., Jour. /nd. Bot. Soc., 1926, 2, 55-61. 
2. Barger, G., Ergot and Ergotism, Gurney Jackson, 
London, 1931, p. 111. 3. Robertson, H. F., Aun. Rep. of 
Mycologist, Burma, 1928, Abs. Kev. App. Myc., 1929, 
8, 255. 4. Mukerji, B., and De, N. K., Curr.Sci., 1944, 
13, 1:8. 


A UNIQUE CASE OF ARTERIAL 
TIGRINA 


ALTHOUGH numerous cases of abnormalities in 
the Venous System of the Anura have been 
recorded from time to time, very few instances 
affecting the aortic arches have been hitherto 
noted. Crawshay (1906)! described a female 
individual of Bufo boreas, in which there was 
a common systemico-pulmonary arch on the 
right side posterior to the origin of the large 
cutaneous artery. Sweet (1909)* found an 
abnormal connection between the internal 
carotid and the systemic in an individual of 
Hyla aurea, as well as two cases of the pre- 
sence of accessory aortic arches in the same 
species. Benham (1919)? in Hyla aurea, and 
O’Donoghue (1933)* in Rana temporaria, re- 
corded in certain cases the abnormal presence 
of four aortic arches instead of three. Mozejko 
(1919)® reported on the absence of the left 
pulmocutaneous arch in Rana esculenta, and 
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Young (1924) °® on the absence of union between 
the two systemics in Rana pipiens. Avel 
(1929)? found that in a specimen of Bufo 
vulgaris the right subclavian artery arose from 
the pulmocutaneous arch at the point of its 
bifurcation, while in another specimen the 
cutaneous artery arose from the left aortic 
arch. O’Donoghue (1931)* recorded in Rana 
temporaria the absence of that portion of the 
right systemic arch which normally lies be- 
tween the point of origin of the subclavian and 
the junction of the two systemics, and also 
discovered (1935)* an abnormal occipital artery 
arising from the systemic arch, as well as an 


ext.c 
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deserves mention. The individual was an 
adult male, and had been injected by me with 
carmine. 

The arrangement of the arteries (Fig. 1) was 
normal on the right side, but on the left only 
two arches arose from the truncus arteriosus— 
a systemico-carotid arch and a pulmocutaneous 
one. The latter showed a normal distribution, 
but the former-—the first case of a joint trunk 
of this type in the Anura-—gave off the left 
external carotid artery a little way off from 
its point of origin, had a carotid labyrinth 
immediately distal to the origin of this artery, 
and passed from this point outwards, back- 


t.ext. 


FIG. 1. Disposition of the main arteries in the abnormal specimen of Rena tigrina. c, cutaneous artery; ca, 
Carotid trunk; c.7., Carotid labyrinth; ¢.m., Caliaco-mesenteric artery; d@.a., dorsal aorta; 2. ext. c, left external 
carotid artery; /g., laryngeal artery; l.é.c., left internal carotid; 7. 0. v., left occipito-verteoral artery; /.s., left 
subclavian artery; /.sys., left systemic arch ; pulmonary artery; fc.. pulmo-cataneous trunk; +. ext. c., right 
external carotid artery; 7c, right internal carotid artery; 7.0. v., right occipito-vertebral artery; 7.s., right 


subclavian artery; 7. sys., 
trunc us arteriosus; 7., ventricle. 
abnormal subclavian, in Rana temporaria ; 
while Khatib (1938)° noticed a case of Rana 
tigrina in which two vessels arose close toge- 
ther from the right systemic arch at its origin, 
the inner one joining with the external carotid 
by a branch. 

This year I came across a unique case of 
aortic abnormality in Rana tigrina Daud.,which 


right systemic arch; syst-car., abnormal systemo-carctid trunk of the left side; ¢.a., 


wards, and upwards to assume a dorsal posi- 
tion. The left internal carotid artery arose 
not from the carotid labyrinth as is usual, but 
quite a way off from it from the conjoint 
systemico-carotid trunk near the dorsal region 
of the cesophagus. Thus, on account of its 
posterior origin, it was more elongated than 
the right on2. After the origin of the left 
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internal carotid, the arch passed obliquely 
backwards towards the median line and, after 
giving rise to the subclavian artery, became an 
extremely attenuated vessel, running back- 
wards as the left systemic trunk to join its 
fellow of the other side. The presence of the 
injection mass inside showed that this attenu- 
ated section of the systemico-carotid trunk 
was a Vessel, and not a ligamentous structure. 
There was no left laryngeal artery, and the 
occipito-vertebral and subclavian arteries, 
unlike those of the right side, arose from a 
common point from the left systemico-carotid 
trunk. 

When we compare this abnormal disposition 
of arteries with the normal condition found in 
Rana tigrina, the deviation appears to be due 
to the fact that the carotid and systemic arches 
of this side are not separated from each other, 
but remain as a single undivided trunk —a view 
which is supported by the absence of a parti- 
tion separating the carotid and systemic chan- 
nels from each other inside the conjoint vessel. 
The attenuation of the systemic artery post- 
erior to the origin of the left subclavian may 
be correlated with the extremely small amount 
of blood left over to be transmitted from this 
side to the dorsal aorta. 

The presence of a conjoint systemico-carotid 
arch in this case reminds one of the Reptilian 
condition where such an arch is present nor- 
mally, although on the right side. 

I am extremely grateful to Prof B. C. 
Mahendra for his guidance and help in the 
preparation of the present note. 

RADHA KRISHNA KAUSHIK. 


Department of Biology, 
Birla College, 


Pilani, 
April 23, 1948. 


1, Crawshay, L. R., “On Variations in the Arterial 
System of Certain Species of the Anura”’, Proc. Zool, 
Soc., London, 1906, 1008, 2. Sweet, G., “Variations 
in the Anatomy of Hy/a aurea,” Proc. Roy. Soc. Victoria, 
1908, 21, 349. 3. Benham, W. B., ‘‘On the Occurrence 
of two Unusual Bloodvessels in Ayla aurea,’ Trans. 
New Zealand Inst. May 1919, 30. 4. O'Donoghue, 
C.H., “Abnormalities in the Blood Vascular System 
of Four Frogs,’ Amat. Anz., 1933, Bd. 75, Nr. 21/22, 
468-71. 5. Mozejko, B., ‘Ein interessanter Fall von 
Aromalie der Aortenbogen bei einer Rana‘ esculenta,” 
Anat. Anz., 1909, Bd. 34, 476. 6. Young, D. B., 
“Abnormal Circulatory Systen of a Frog,’’ American 
Nat., 1924, 58, 287. 7. Avel, Marcel, “Deux Anomalies 
du systéme artériel chez le crapaud (Bufo vulgaris 
Laur.),” Bull. Soc. Zool. France, 1929, 54, 590-94. 
8. O'Donoghue, C. H,, “Further Anomalities in the 
Blood Vascular System of Frog:,”” /ournal of Anatomy, 
1935, 70, 1, 159-160. 9. Khatib, S. M. Husain, 
“Four Cases of Abnormalities in the Blood Vascular 
System of the Common Indian Frog (Xana tigrina 
Daud.),” Proc. Ind. Acad. Sci., 1938, 7, Section B, 


277-85. 
THE VASIFORM ORIFICE OF LARVAL 
ALEURODIDZ 


THE vasiform orifice constantly present in all 
Aleurodids, is one of the major characters on 
which the generic classification of the group 
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is based. There has been a considerable differ- 
ence of opinion regarding the morphology and 
function of the operculum and the lingula, 
which are invariably associated with the 
orifice (Fig. 1). Peal’ considered the vasiform 
orifice as a special secreting structure and 
honey dew to be connected in some way with 
the circulation of the larva. Bemis? appears 
to have a somewhat similar idea about the 
lingula. According to her in some species, 
there are seen minute blunt tubes on the apex 
of the lingula, through which the fluid may be 
secreted. Tullgren*® regarded the vasiform 
orifice as the anal opening. Quaintance and 
Baker* believed that the anus opened below the 
lingula, which therefore, functioned as the 
Supra-anal plate, the operculum being the 
rolied back edge of the lingula. Hargreaves‘ 
showed that the anus opened above and not 
below the lingula. 

My studies on the fourth instar larva of 
Dialeurodes eugenie Maskell clearly show that 


Dorsum 
Oper es lem Fat be 
Hindgut 
Lingula 4 
Vasiform 


Fic. 2. T. S. through 
vasiform orifice 


Fic. 1. Dorsal view 
vasiform orifice 


the vasiform orifice is a shallow depression of 
the dorsum, lodging the operculum and the 
lingula within (Fig.2). Both the operculum 
and the lingula are hcllow, containing exten- 
sions of the hemocele. Therefore they should 
be regarded as abbreviated abdominal segments 
of the larva. Thestructures regarded as tubes 
by Bemis are merely cuticular spines. The 
posterior part of the hindgut traverses through 
the operculum and terminates into the anus 
above the anterior end of the lingula. The 
operculum is provided with muscles and by its 
forceful movement against the lingula squirts 
out the liquid fzcal matter in the formofa 
droplet, at some distance from the body of the 
larva. The elongated and setose form of the 
lingula appears to guide the outward flow of 
the fecal drop. The pit of the orifice probably 
enhances the free movement of the operculum 
and the lingula enabling the larva to jet out 
fecal drops in several directions. In short, the 
three structures form a mechanism for the pro- 
per defeciation of the larva. A full account of 
the larval anatomy will be published elsewhere. 


Robertson College, Karam SINGH, 
Jubbulpore, 
May 6, 1948. 

1. Peal, /our. Asiatic Soc. Bengal, 1903, 72, 65. 


2. Bemis, Proc. U.S. Nat. Mus., 1904, 27, 475. 
3. Tullgren, Arkiv. f. Zoologi.,1907,3,3. 4. Quaintance 
and Baker, U.S. Dept. Agric. Bur. Ent. Tech. Ser.. 
1913, 27, 8. 5. Hargreaves, dun. Appl. Biol., 1915, 


1, 310. 


| 


No. 7 ] 
July 1948 


Reviews 221 


REVIEWS 


Weapons of World War II. By Major-General 
G. M. Barnes. Pp. xiv + 317. (New York: 
D. Van Nostrand Co. Inc.; London: Mac- 
millan & Co., Ltd.). 42 sh. net. 


The World War II has seen very substantial 
advances in weapons and equipment as regards 
both technique and fundamental concepts and 
there could be few officers better qualified to 
discuss these than Major-General Barnes, 
Chief of the Ordnance Department, USA 
Army, during the war years and with a service 
cf 36 years in the regular army. Major-General 
Barnes’ book which succeeds in making a 
survey of the American work in the field so 
opened. up, is therefore most welcome and is, 
I believe, the first comprehensive publication 
of its kind. 

This profusely illustrated volume is not a 
mere catalogue with explanatory notes on each 
item but it gives a vivid and authentic picture 
of a vast number of widely differing types of 
army and air-force weapons necessary to 
equip a modern army. The treatment of the 
topics is necessarily brief on account of the 
wide range covered but in general the essen- 
tials are emphasized and a satisfactory story 
presented. Particularly valuable features of 
the book are that development and action 
photographs of weapons and vehicles are 
given, their principal characteristics are set 
forth in fullin a tabular form easy for refer- 
ence, the highlights of their development are 
discussed and the role that each played during 
the war is mentioned. An appreciation can 
therefore be made of their relative merits and 
fields of application. 

There is an excellent description of the 
organisation, charter, activities and various 
committees of the Ordnance Department of 
the USA Army in the Introduction. It may be 
mentioned here that the corresponding organi- 
sation for research and development in the UK 
is under the Ministry of Supply instead of 
under the Army. 

The first five chapters in the book deal with 
arms and ammunition, and the latter two 
with ‘A’ and ‘B’ vehicles, new apparatus and 
instruments. The’ last chapter contains the 
author’s conclusions. This is a very satisfac- 
tory arrangement. 

Chapter I deals with the design and develop- 
ment of small arms and ammunition, those 
requiring special mention being the automatic 
rifle, ‘bazooka’, recoil-less rifles and the alu- 
minium—nylon principle for body armour. 

Chapter II lays down the basic characteris- 
tics of anti-aircraft armament and describes 
aircraft cannon of calibres 20 mm. and larger. 

Chapter III deals with the design and deve- 
lopment of improved types of ammunition such 
as explosives (RDX, PEIN, cyclonite, Haleite), 
propellants and primers, flash reducers, shaped 
charges (hollow charges), artillery fuses 
Specially the VT fuse, grenades, both hand and 
rifle, mines, anti-tank and anti-personal, mine 
exploders, signals and flares, hombs of various 
types including anti-ricochet attachments for 
general purpose bombs. 


Chapter IV deals with the design and deve- 
lopment ofall types of field artillery (light, 
medium and heavy) provided with accurate 
fire control instruments and ‘capable of func- 
tioning efficiently equally wellon the Arctic 
Circle or at the Equator’. Development of 
anti-aircraft weapons of various calibres is 
also described together with automatic anti- 
aircraft fire control system worked by electro- 
nic power control. This is followed by a de- 
scription of the development of mortars and 
ammunition of calibres commencing from 
the small 60 mm. existing before the war, 
through intermediate sizes, to the 941 mm. 
Mortar (36” in bore). 

Chapter V traces the development of rockets 
of various types and sizes, their launchers and 
propulsion units. 

Chapter VI, the largest in the book, is devo- 
ted to the design and development of both ‘A’ 
and ‘B’ type vehicles which include Tanks 
(light, medium and heavy including swimming 
devices for the first two categories), armoured 
cars, self-propelled gun carriages for light as 
well as heavy guns, and various types of army 
transport vehicles such as trucks, high speed 
tractors, tank transporters, cargo carriers and 
particularly trucks amphibian (DUKW). 

That these amazing advances in design, 
deve.opment and production of the weapons 
and vehicles described so far would not have 
been possible but for the pari passu develop- 
ment, standardisation and conservation of 
materials and their substitutes, is dealt with 
in Chapter VII. Investigations into designs 
and development of existing and new weapons 
of warfare and in their accurate use were very 
much facilitated by new apparatus and instru- 
ments such as Electronic Computing Devices, 
Supersonic Wind Tunnel, Aerodynamic Spark 
Range, Blast measuring instruments, Ballistic 
Camera, Flash X-ray apparatus and technical 
intelligence reports about enemy Ordnance 
including those then in their research and 
development stage. 

The author emphasises that the partnership 
formed by the Ordnance Department with 
American Science and Industry, whai he calls 
the Science-Industry-Ordnance team, yielded 
results beyond expectation in the design, deve- 
lopment and production of Ordnance equipment 
and he is full of praise for the sound work 
done by the numerous Scientific and Engineer- 
ing Advisory Committees. He advocates in the 
concluding chapter that— 

(i) No service laboratories be established 
except for those fields which are not 
covered by university, private and 
industrial laboratories. 

(ii) Research and development problems of 
the Services be “farmed out’’ to quali- 
fied universities, private and industrial 
laboratories. 

(iii) Preparations should be ready for prompt 
mobilization of the entire industrial 
capacity of the nation, with its man- 
power. 

The style of presentation in the book is 
narrative and lucid and it provides interesting 
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reading. There is no displacement of photo- 
graphs with respect to the text, there are 
hardly afew trivial misprints and there isa 
good and adequate index at the end. The book 
is well produced. J 
Major-General Barnes’ book will prove to be 
of great interest to all scientific and technical 
men who have a specialist interest in the 
research and development of weapons and 
equipment for the Services, to Army Officers 
who will find it useful as a reference book 
wherein the characteristics and performances 
of various American arms and vehicles can be 
readily seen, and to general readers to enable 
them to obtain sufficient grasp of the advances 
so far made to follow the current development. 
R. S. THAKUR. 


ne, Two. Three .., Infinity. By George 
ag (London: Macmillan & Co.) Pp. .340. 
opular book dealing with facts and spe- 
ed of Science, written by a distinguished 
Professor of Theoretical Physics, one who has 
already other popular books on Science to his 
credit, is bound to deserve attention and to 
be widely read. Looking at the title of the 
book, one will possibly expect in it an account 
of the mysteries of numbers, or some suc 
topic. But, glancing through the pages, some 
may exclaim whether ‘infinity’ refers to the 
number of topics dealt with, for we find there- 
in topics on ordinary numbers, enumerability, 
number of primes between landN, the four- 
colour problem, Mébius surface, Relativity, 
atomic structure, nuclear physics, problems 
on probability, the living cell, chromosomes, 
bacteria, stars and the Galaxy, the origin of 
the solar system, Interior of the stars, the 
expanding universe, and soon. A careful and 
intelligent study however reveals that all 
these topics group themselves under four 
broad divisions: Numbers, Space and Time, 
the beginning and mechanism of Life, and the 
Origin of the Universe. These are harmoni- 
ously welded together so as to forma “Study 
of the Universe as interpreted by scientific 
observation”. From this broad standpoint of 
view, the book is illuminating, and provides 
for the layman as well as for the scientific 
explorer, a most enjoyable book for his leisure 
hour. “The time has come”, the Walrus said, 
“to talk of many things”, and we warmly 
congratulate Prof. Gamow on his assuming the 
role of the Wairus so successfully. ne 


n Magnetism. By L. F. Pates. (Cam- 
ae University Press, Second Edition 1948- 
Pp. xii < 440.) Price 25 sh. neit.. 


The first edition of this book was published 
in 1939. The aim was to present a detailed 
account of the fundamental experiments in 
magnetism with the necessary background of 
modern theory. The book was no doubt greatly 
appreciated by workers in the field of magne- 
Since the publication of the first edition, 
much new material has been collected in spite 
of the handicaps brought about by the War. 
The phenomenological theory of hysteresis, 
described by Becker and Doring in their book 
Ferromagnetismus (Springer, 1939) gave a new 


and logical interpretation to doMain structure, 
Considerable fundamental work has been car- 
ried out on the preperation of high permeability 
alloys. Very exciting results have been 
obtained by rediofrequency techniques with 
molecular beams. An interesting example is 
the case of the discovery of the existence of a 
quadrupole moment in the deuteron. Consi- 
derable work had been done during the war 
years in the Netherlards or paramagnetic dis- 
persion and absorption. 

Most of this new material has not so far been 
presented in book form. Profe:sor Bates, who 
has himself contributed much to this extension 
of magnetic knowledge, has done a great service 
to workers in Magnetism by collecting this 
large amount of interesting information and 
presenting the details in a connected form. 
The additional information has been given in 
the form of six new chapters and a few supple- 
mentary notes. 

Apart from specialists in magn2tism, students 
of the physical scieaces will find much in these 
chapte-s that would beof great interest and 
importance. 

S. R. R. 


Catkode-Ray Oscillograph in Industry. By 

Wilson, Third Edition Revised, 1948. 
(Messrs. Chapman & Hall, London.) Pp. 
xii + 252. Price 18 sh. 


The second edition of this book was reviewed 
in Curr. Sci. in considerable detail and was 
noticed asa very useful addition to the available 
literature. Hence, itis proposed to refer only 
to the special additional features of the third 
edition only. 

The section on the fluorescent screen has been 
re-written and the literature published recently 
in the /.E.£., Part III —Radio Location Con- 
vention, has been usefully utilised. This is a 
necessary and an important change. A very 
useful discussion on the advantages, etc., of the 
two types of deflection, viz., electrostatic v. 
magnetic deflection has been added. T.1ere is an 
Appendix F dealing with the recent develop- 
ments employed in Radio Location. Herein, 
some of the wartime developments like the 
P. P.I., the post-deflestion acceleration Lens 
magnification of the screen, etc., are briefly but 
very simply and clearly dessribed. Tha2 author 
had to resort to this procedure of putting all 
this ina short appendix owing tothe printing 
difficulties. It is to b2 hoped that all these 
features will come up for a non-detailed de- 
scription in the next edition. 

The third edition is definitely an improve- 
ment and increases further the utility of this 
excellent book. 

S. V. CHANDRASHFKHAR AIYA. 


Glacial Geology and the Pleistocene Epoch. 
By R.F. Flint. (New Yock: John Wiley & 
Sons, Inc.; London: Chapman & Hall, Ltd.) 
1947. Pp. xviii + 589. $ 6-0). 

Students of the Pleistocene epoch owe a debt 
of gratitude to Professor Flint of Yale Univer- 
sity for this invaluable book. As the title 
indicates, the book does not deal with every 
phase of the Pleistocene. Information regard- 
ing this Epoch has grown so rapidly that a 
complete reference work would become very 
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voluminous. In Historical Geology, the longest 
and most important chapter is upon the latest 
and shortest of the geological periods. The 
author has not, therefore, attempted to make 
the book an encyclopzdia but a summary of the 
essential features of the Pleistocene epoch 
which could be of use not only to geologists, 
but to ecologists, archzologists, and geogra- 
hers. 

P'The book is essentially a discussion of the 
Pleistocene epoch from the point of view of 
glaciation which is the special feature that 
distinguishes this epoch from the epochs that 
preceded it. The book, therefore, deals mainly 
with glaciation, its causes and its effects, and 
the criteria of its recognition. 

What might otherwise have become a volu- 
minous production has been avoided by a long 
list of references given at the end of the book 
which contains nearly 900 separate items; this 
is apart from numerous references found in the 
body of the book. There are six folded plates 
at back of book containing glacia! maps. Inclu- 
ded in the text-figures are 70 maps and dia- 
grams, and 18 photographs. There are as many 
as 30 tables. 

The book is a monument of careful and pains- 
taking accumulation of a vast quantity of 
information. It will be widely welcomed not 
only by students of the Pleistocene Epoch, but 
by workers in other allied fields who are 
interested in problems of the prehistoric 
realm. 

C. S. PrcHaMurTHU. 


Insect Pests of Cotton in India. By H. D. 
Nangpal. (Indian Central Cotton Com- 
mittee.), 1948. Rs. 2. 

This is a comprehensive list of the entire 
insect fauna associated with Cotton in India 
with a useful note on the cultivation of the 
crop in the different regions. While there is 
no doubt that all species dealt with affect the 
cotton crop at some stage or other in some part 
of the country or other, it would have been 
preferable if those species that are serious and 
important pests (like the Bollworms, for 
example) had been treated at much gre?ter 
length. Inits present form, therefore, this 
publication while serving as a guide to the 
cotton farmer or Agricultural Officer is not 
very useful to the working Entomologist as the 
information supplied is too meagre and ele- 
mentary. 

The book suffers from some omissions which 
seriously detract from its value for reference 
work. A map of India marking out the different 
cotton regions referred to in the introductory 
part ‘would have been very useful; the total 
absence of illustrations of atleast the most 
important pest forms is a serious disadvantage 
especially to the lay reader wishing to derive 
practical instruction from the book. Even if 
colour plates are out of question in these diffi- 
cult days simple line drawings of the different 
Stages of important pests or reproductions of 
photographs would have served well. The 
arrangements of the pests under different 
heads is somewhat elementary and arbitrary; 
itmay lead the lay reader to think that each 
species is definitely restricted to the stage and 
part of the cotton plant allotted to itin the book 
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while this is not so. The bibliography attached 
to every species might have profitably included 
references to important recent work outside 
India. In the glossary of botanical ‘terms’ at 
theend, the repetition of botanical names in 
both the columns (where popular equivalents 
in English or vernacular are not available) 
serves no purpose, andthe repetition of some 
names like Banyan tree, Cabbage and Euphor- 
bia, is confusing; the vernacular equivalents 
are mostly all from North Indian languages 
and in a book covering cotton cultivation in the 
whole country the author could have taken 
pains to collect South Indian names also. 
Errors have been allowed to creep in here and 
there in regard to scientific names (Styled 
‘Latin’ names in the text) of insects, probably 
by careless proof-reading. In the next reprint 
these mistakes may be eliminated. 

In conclusion, this handy-sized publication 
supplies a long-felt want for a complete list of 
the insect fauna affecting Cotton in India, with 
brief netes on their seasonal and geographical 
distribution, parasites and predators, and 
control measures. It may be confidently re- 
commended for reference work to large-scale 
farmers, Farm Managers and Agricultural 
Officers working in Cotton tracts to enable 
them to indentify pests in the initial stages of 
attack and thereby to initiate control measures 
by prompt reference to competent authority. 

D. Sesnactiri Rao. 


Endocrines and Constitution in Doves and 
Pigeons. Publication 572, By Oscar Riddle, 
Department of Genetics, Carnegie Institution 
of Washington, Price $ 3,00/(pap2r cover). Pp. 
ix + 306; 1947. 


This study deals primarily with the outcome 
of an attempt to isolate strains or races of ring 
doves with diverse endocrine-associated traits 
through choice of 24 pairs of doves (from more 
than 200 pairs) whose reproductive perfor- 
mance and ancestry were known. Selection 
sometimes continued for two generations; 
inbreeding was sustained. Outcrosses provided 
many hybrid types and also further tests of the 
heritability of traits. Collection of data from 
all types was continued during 24 years. Of 
secondary importance are related results 
obtained from 12 races of domestic pigeons and 
from 15 derived hybrid typ2s; from them was 
developed a race of hermaphrodite producing 
pigeons. Exceptionally abundant data were 
obtained on the role of sex, hybridity, and race 
in heat production. 

The primary tests with doves successfully 
established races with the following traits : 
With or without sex difference in body weight ; 
small or large thyroids; long or short intestines; 
high or low response to the hormone prolactin; 
larger or smaller pituitary glands; early or late 
sexual maturity in females; larger or smaller 
eggs; larger or smlller juvenile testes; high or 
low rate of heat production. Widespread 
genetic inequalities cf individuals and races 
were thus demonstrated in this material. Most 
of these results are theoretically applicable to 
man, and thus provide cogent evidence for 
biological inequality of human individuals, 
types, and races. 
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Marketing of Fish in Bengal* 

We welcome the new series of self-contained 
Bulletins issued by the Royal Asiatic Society 
of Bengal, whose primary aim, as stated by 
the Secretary of the Society in his foreword to 
the first Bulletin, is to furnish a channel of 
quick publication of suggestions likely to lead 
to the development of the natural resources of 
the country. It is appropriate that the first two 
bulletins, which have now been published, 
deal with the problems of fisheries which have 
an all-India interest and importance in aug- 
menting the country’s food supplies. Bull. 
No. 1 is ‘‘The Marketing of Fish in London 
with Comments on the Needs of Calcutta,” by 
S.L. Hora, the former Director of Fisheries, 
Bengal, and No. 2 is “Suggestions for the 
Improvement of the Production and Marketing 
of Fish in Bengal,” by T. J. Phillips, Secretary, 
London Fish Merchants’ Association. 

Hora gives an account of the fish trade in 
London and based on this background puts 
forwrad a scheme for the general improvement 
of fish trade in Bengal, more particularly 
Calcutta. His thesis is that, so far, no perma- 
nent progress has been made in the supply 
and marketing of fish in response to reform 
from the end of the primary producers and 
that trial should now be made from the other 
end, namely, marketing of fishin big towns. 
For this he suggests the setting up of a Central 
Fish Market for Calcutta, functioning on lines 
similar to those of the Billingsgate Market in 
London, which will handle the entire fish trade 
of Calcutta. In atwenty-years programme of 
improvement, which he outlines, all attention 
is to be concentrated on setting up such a 
Central Market and Cold Storage during the 
first five years, improvements of facilities for 
assembling and handling fish to the next five, 
organizational facilities for procuring and 
increasing the production of fish to the next 
five, whereas administrative measures for the 
management of fisheries are to come during 
the last five years. 

Phillips’ paper covers a wider field and he 
groups his remarks under the heads of (1) 
Production; (2) Distribution; (3) Marketing; 
(4) Prices; (5) Selection, Grading, Packing 
and Preservation; (6) Transport; (7) Cold 
Storage and"(8) Disposal of Waste. He rightly 
points out that it is of prime importance that 
production should be increased to the greatest 
possible extent in the shortest possible time. 
This is in sharp contrast to Hora’s scheme 
where increased production is to come only in 
the third five-year phase in spite of the 
enormous gap between supply and demand,— 
a gap which according to Hora’s own figures 
for the city of Calcutta gives an average value 
of about 259 tons of fish per day! Phillips 
would, therefore, give high priority to the 
provision of the most up-to-date equipment in 
the case of marine fisheries and the stocking 
and management operations of freshwater 
fisheries. For distribution he advocates a 
rigid system of licensing of traders combined 
with a zonal schem2 to be drawn up to ensure 
that each fishing centre would provide the 


* Bulletins. Nos. I and II, pablished by the Royal 
Asiatic Society of Bengal, Calcutta, 1948, 
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supply of fish for a given adjacent zone, either 
individually or in groups, thus making it 
imperative that supplies should be sent from 
centres only to specified areas. The three 
phases of marketing, viz., the landing phase, 
the wholesale market and the retail market 
are discussed and suggestions are made regard- 
ing price grading, packing and preservation 
for transport and storage. The need for dis- 
posal of “condemned fish” is emphasized and 
in his words “it should be made impossible 
for any person to obtain possession, for eating 
purposes, of fish which is unfit for consump- 
tion”. Hestrongly disagrees with Hora in his 
Proposal to concentrate upon the organization 
of the Calcutta Market during the first period 
of five years leaving the organization of the 
assembly centres, the organization of the 
fishermen and promotion of production and 
other measures to subsequent phases. The 
following remarks of his are applicable not 
only to Bengal but to the whole of India. 
“Whilst having due regard to the fact that the 
fish industry of Bengal is probably about a 
thousand years behind the times and that its 
complete modernization cannot be effected 
overnight, I would most strongly advise against 
attempting to remedy the position by concen- 
trating upon one aspect only. In my view it is 
necessary to adopt a comprehensive policy 
under which measures would b2 taken from 
the outset to promote improvements in produc- 
tion, transport, marxets and marketing 
methods, in conjunction with control of prices 
and distribution, so that the whole industry 
might move forward in step. This would, I 
believe, give a much more solid foundaticn and 
substantial improvement should be possible 
within even the first fiive years.” 

In these two Bulletins there is much infor- 
mation of value by way of suggestions which 
could be follow2d up with advantage in pro- 
grammes of fishery development. In our view 
Hora has overemphasized the need for centra- 
lizing fish trade. It is not made clear whether 
the market envisaged is a Central wholesale 
market like Billingsgate or a combined whole- 
sale and retail market but, in either case, 
taking into consideration the tropical condi- 
tions under which sales have to take place and 
the large population to be catered for, the 
Central Cold Storage cannot effectively serve 
the retailers and the public without many 
smaller units distributed in the city. In fact, 
it may be legitimately asked whether the 
latter should not have priority over the big 
Central market. A less ambitious, but perhaps 
more practicable, programne will be to have: 
adequate and efficient cold storage units for 
fresh fish, with all attendant improvements, 
in the different markets scattered about in the 
city. It should be remembered that the consu- 
mer does not live on fish alone and that most 
people would like to purchase all their require- 
ments from the same shopping area convenient 
to them. Many municipal corporations in India 
are now thinking in terms of cold storage for 
all perishable foods associated with markets; 
these could have separate fish units and most of 
Hora’s suggestions could be adopted for these 
smaller units without the drawbacks of over- 
centralization. In the scheme outlined by 
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Phillips, itappears tous that there is a tend- 
ency to underrate the practical difficulties in 
dealing with fishing folk who are not advanced 
enough to understand and appreciate what is 
good for them except in terms of immediate 
cash gain. These remarks are in no way 
intended to minimise the value of these two 
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stimulating contributions, whose authors have 
done real service in putting forward their views 
and have thus provided material for construc- 
tive thinking which should help fishery workers 
to arrive at solutions embodying the best that is 
practicable in these memoranda. 


SCIENCE NOTES AND NEWS 


Abnormality in the Venous System of 
Rana tigrina (a full-grown specimen) 


Mr. D. Vaidyanathan, Biology Department, 
Bavan’s College, Andheri, Bombay, writes:— 

In one of the specimens dissected by a student 
of the Inter Science Class, it was noticed that 
the abdominal vein (anterior abdominal) 
instead of emptying its contents into the liver 
abruptly stopped on its way up and found to 
remain attached to the inner body wall. It 
was just %th the usual length of a full-grown 
specimen and was full of venous blood. 
Whether this blood remained stationary in that 
vessel or it flowed back into the two pelvics 
(which obviously cannot happen, it being a 
vein) isa matter which requires explanation. 
However, in this case, the presence of the 
abdominal vein does not appear to serve any 
purpose (I mean taking away a load of venous 
blood collected from the hind limbs to the 
heart through the liver) and if this is so, can it 
be said that its total absence would not cause 
any hardship to the living animal ? 


Dr. S. L. Hora 


In recognition of his ‘‘great contributions to 
tropical zoology” and the “spirit of co-opera- 
tion and friendship” extended by him to his 
colleagues abroad, Dr. S. L. Hora has been 
awarded the Honorary Membership Diploma 
of “S. Plantentuin”. In a communication 
addressed to Dr. Hora, Dr. L. G. M. Bass Beck- 
ing, Director, Botanic Gardens, Buitenzorg, 
declares that “‘it is really the feeling that sc ien- 
tists in this part of the world should stand 
together in asolid phalanx, to oppose foolish 
measures, to combat stupidity and to further 
speedy reconstruction that prompted us to ask 
you to accept this nomination”. 


Medium of Instruction at University 
Level 


The Ministry of Education, Government of 
India, have constituted a 26-man Committee to 
(1) determine the medium of instruction and 
examination at university level; (2) to deter- 
mine the placeof English in university education; 
(3) to consider the stage when English should 
be replaced by the National or Regional !an- 
guage in secondary or higher education; (4) the 
question of script and (5) to determine scien- 
tific terminology. 


Rhodes Scholarship for India 


Rhodes Scholarships were founded at Oxford 
under the will of Cecil Rhodes to help the stu- 
dents of the dominions and colonies to prose- 
cute studies at Oxford. 

The essential attributes of the Rhodes scho- 
lar is that he should have physical courage, 
vigour and an interest in his fellowmen. Two 
scholarships are allotted to India. Only men 
are eligible. Candidates are selected from 
either of the following groups: 

Service candidates who must have done at 
least one year of war service and who were 
between 19 and 25 years of age between 
September 1939 and August 1945. 

Ordinary candidates between 19 and 25 during 
October when the universities reopen in U. K. 

All candidates must have obtained a first 
class degree in arts or science of an Indian 
University. Ordinary candidates must be un- 
married. 

The scholarships are tenable fortwo years 
at Oxford. The third year scholarship may be 
granted in some cases and candidates may be 
allowed to work in other universities in U. K. 

The scholarships are worth £ 400 (Rs. 5,325). 


Liquid Fuels from Coal 


Preparations for the manufacture of one 
million tons of motor spirit and diesel oil are 
under way. A batch of technicians has already 
gone toa colliery in Eastern India for this 
purpose. This is the result of an agreement 
concluded recently between the Government 
of India and an American firm who are experts 
in carbonising and gasification of coal. 


Telephone Factory 


An automatic Telephone Factory, decided to 
be started by the Ministry of Communications 
of the Government of India, will be located 
at Krishnarajapuram, about seven miles from 
Bangalore. The Government of Mysore are 
extending all facilities such as water, electric 
power and anextensive site for the location 
of the Factory. 


World Cultural Co-operation 


The Government of India have formed a 
committee to determine the constitution of the 
Indian National Commission, recommended by 
the UNESCO, in order to work in co-operation 
on matters of general interest among the 
member States of the United Nation’s Organi- 
sation. 
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World Congress of Orientalists 


The Indian Delegation tothe 2ist session of 
the International Congress of Orientalists was 
led by Sir S. Radhakrishnan, Professor of 
Eastern Religions and Ethics at Oxford Univer- 
sity. The next session of the Congress is 
expected to be heldin New Delhi in 1951. 


World Health Organisation 


The Regional Headquarters of the Organisa- 
tion is to be established at Mysore. The Govern- 
ment of Mysore have agreed to provide all 
acilities for the location of the Institution. 


Central Institute of Indigenous 
Medicine 


The Government of Mysore have offered the 
Central Government attractive terms for the 
location of the Central Research Institute at 
Bangalore. Bangalore, in addition to its salub- 
rious climate, is one of the foremost centres of 
scientific research in the country. 


International Congress of Industrial 
Medicine 


The Indian Medicai Association has been 
invited to send representatives on behalf of 
India to the Ninth Session of the Congress to be 
held in London between September 13 and 17. 


Congress of Commonwealth Universities 


India will be strongly represented at the 
Congress of the Universities of the Common- 
wealth, which opens at Oxford on July 19. 

It will discuss such vital topics as the rela- 
tions between ‘the State and the Universities, 
inter-university relations and reviews, from 
points of view of the historian, philosopher and 
sociologist of the structural and moral changes 
produced in modern society by scientific and 
technological advance. 

The discussions will also cover the balance 
of research and teaching at universities and 
general plans for colonial higher education. 

UNESCO and other international scholastic 
organisations and many foreign countries will 
be represented at the conference which will 
last for five days. 

The Asian representatives will include 24 
from Indian universities and colleges, 13 from 
Pakistan, five from Ceylon, eight from Singa- 
pore, two from Hong Kong and one from 
Burma. 


British Commonwealth of Nations Scien- 
tific Liaison Offices B.C. S.O, (London) 


The British Commonwealth of Nations 
Scientific Liaison Offices (London) have been 
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opened on the third floor of Africa House 
Kingsway, W.C.2. This is one of the measures 
to facilitate co-operation in the civil aspects 
of science within the Commonwealth decided 
on by the British Commonwealth Scientific 
Officiez] Conference, heldin London in 1946. 
For a number of years several of the Common- 
wealth countries have maintained scientific 
liaison offices in London and these together 
with the ones about to be established will now 
have their headquarters in Africa House. 
Each of these offices will continue to operate 
as in the past, retaining complete independence 
of action, but the convenience of occupying 
adjacent premises will facilitate co-operation 
between them on matters of common interest. 
For ease of reference to the group of inde- 
pendent offices as a whole the title given 
above has been chosen, with the abbreviation 
B.C.S.O. (London) for common use. The 
offices taking part in the scheme are the 
Scientific Liaison Offices of Australia, Canada, 
Central African Council, India, New Zealand, 
South Africa and the United Kingdom. Pakistan 
and the Commonwealth Agricultural Bureaux 
will be represented and the Overseas Liaison 
Division of the U.K. Department of Scientific 
and Industrial Research will work in Africa 
House. 

In Washington the scientific liaison offices of 
the Commonwealth countries are associated 
under a similar scheme. 


Tuberculosis Association of India— 
Annual Report for 1946 


The Secretary of the Association in his letter 
dated 14th July 1948 writes : 

With reference to para 4 (page 133) of the 
Review of our Annual Report for 1946 in your 
number for April 1948, I am to bring to your 
notice that the term “D. T. D.” as mentioned in 
our Report is not an error. The Diploma 
Course instituted by the Delhi University is 
known as Diploma in Tuberculoris Diseases. 


ERRATA 


Vol. 17, No.5, May 1948 
Note on ‘‘Heat Conductivity and Molecular 
Weight of Liquids ”. 
Page 148, Col. 1, Para 2, line 16 — 
for ‘‘Ky.p. read “Ky.p.”M” 


Vol. 17, No. 5, May 1948 
Note entitled “On the Food of the ‘Bekti,’ 
Lates calcarifer (Bloch)”. 
Page 157, Col. 1, lin2 5 read (2-15 per cent.) 
for (12-13 per cent. ) 
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The liver is the reservoir for the 
haemopoietic principle, which ac- 
cording to Castle and co-workers is 
a combination of an extrinsic factor 
contained in the food and an 
intrinsic factor contained in gastric 
mucosa. Certain secondary blood- 
forming agents are also believed to 
be present in the liver extract. 


The therapeutic activity of liver ex- 
tracts may vary widely and failures 
in anaemias are due to the use of 
inactive or deficient preparations. 


Alembic liver preparations are pro- 
duced by special processes designed 
to preserve the blood-forming 
factors of fresh liver. The finished 
products are tested clinically for 
their haemopoietic activity on actual 
anaemia patients. 
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CONTRIBUTION 


WEMOLONW 


Each c.c, is therapeutically equls 
valent to 500 grams of fresh liver, 
A preparation retaining the secon- 
dary haemopoietic factors and most 
of the vitamin content of the liver 
—2 c.c. ampoules and 10 c.c. vials. 


WEPAGEST 


Each gram of the powder is thera- 
peutically equivalent to forty eight 


grams of fresh liver. Made from 


predigested whole liver. May be taken 
mixed with cereals, soups, fruit 
ivices, milk etc.— Bottles of 5 gm. 


AHEPABIN 
A palatable preparation of proteo- 
lysed liver extract in association with 
iron, vitamin B complex and malt 
extract. For use when the oral route 
is indicated or preferred—Bottles 
of 4 ozs. 


WEPABIM CUM /RONW 
An effective anti-anaemic prepara- 
tion rich in liver and stomach ex- 
tracts, iron, vitamin B complex and 
malt extract— Bottles of 4 ozs. 


LIVER ALCO 


A pleasantly flavoured preparation 
of crude liver extract of sheep con- 
taining Castle’s anti-anaemic factors 
and other blood-forming elements 
—Bottles of 4 ozs. 


ALEMBIC CHEMICAL WORKS CO., LTD., BARODA 
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THERAPY? 


We are now manufacturing : 
€ Soxhlet Extraction sets of 100, 250,500 & 1000 c.c. capacity 
B.S.S. Pattern Viscometers. 
@ Kipp’s Apparatus of %4 & I litre capacity. 
@ Petri Dishes of 3” & 4” diameter. 
And 
ALL TYPES OF GRADUATED GLASSWARE 


such as Measuring Flasks, Measuring 
Cylinders, Burettes, Pipettes 
etc., ete. 


Manufactured by 


INDUSTRIAL AND 
ENGINEERING APPARATUS CO., LTD. 


CHOTANI ESTATES, PROCTOR ROAD, BOMBAY 7 — 


LABORATORY EQUIPMENTS & CHEMICALS " 


FOR INDUSTRY 


(I) Textile 
(2) Sugar 
(3) Cement 
(4) Pharmaceutical and 
SCIENCE AND TECHNOLOGICAL INSTITUTES 


Available from 


& CO. 


(SINCE 1931) 
PRINCESS STREET, BOMBAY 2 


Phone: “25941” Grams: “LABORATORY ” 
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SCRIPTA MATHEMATICA PUBLICATIONS 


1. SCRIPTA MATHEMATICA, a quarterly journal devoted to the history and 
philosophy of Mathematics. Subscription $ 3.00 per year. 


2. SCRIPTA MATHEMATICA LIBRARY. 1. Poetry of Mathematics and Other 
Essays, by David Eugene Smith. 2. Mathematics and the Question of Cosmic Mind, 
by Cassius Jackson Keyser. 3. Scripta Mathematica Forum Lectures, by dis- 
tinguished mathematicians and philosophers. 4. Fabre and Mathematics and 
other Essays, by Lao G. Simons. 5. Golois Lectures, by Professors Douglas, 
Keyser, Franklin and Infeld. Price of each volume, in a beautiful silver-stamped 
cloth edition $ 1.25. 


3. PORTRAITS OF MATHEMATICIANS, PHILOSOPHERS AND SCIENTISTS with 
biographies, in three beautiful Portfolios. Price of each Portfolio $ 3.75. Price 
of the set of 3 Portfolios (37 portraits and biographies) $ 10.00. 


4. VISUAL AIDS IN THE TEACHING OF MATHEMATICS. Single portraits, 
mathematical themes in design, interesting curves and other pictorial items. 
List on request. 


SCRIPTA MATHEMATICA 


YESHIVA COLLEGE 


Amsterdan Avenue and 186th Street, New York, 33 
NEW YORK 


Current Science 
MALLESWARAM P.O., BANGALORE, INDIA 
The premier Science Monthly of India devoted to the publication of the latest 
advances in pure and applied sciences. ; 


The Journal is conducted by the 
CURRENT SCIENCE ASSOCIATION 
with the Editorial Co-operation of Eminent Scientists in India 


(Annual Subscription: Rs. 6 India 
Rs. 8 or sh. 12 Foreign) 
Orders may be placed with: 


The Secretary, Current Science Association, Malleswaram P.O., Bangalore 
ADVERTISEMENT TARIFF 


Ordinary pages (per insertion) Special positions (per insertion) 
Full Page Rs. 50 £4 Front Cover Rs. 75 £ 6 
Back Cover 715 46 
Half Page » 28 4 2-5 Facing Editorial 75 £6 
Inside Cover 60 £5 
Quarter Page » 16 41-6 Facing Science Notes 60 £5 


P.S.—Advertisement Charges are Payable in Advance. 
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REFRACTOMETERS 


Next to the Microscope, the Refractometer is the most universally used 
Instrument in Scientific Investigation. Illustrated above is the 
Bausch & Lomb Improved ABBE REFRACTOMETER 


ALSO AVAILABLE 
Precision Refractometers, Dipping Refractometers 
and Temperature Control Apparatus 


Catalogues on request 
Sole Agents 


MARTIN & HARRIS LTD. 


(Scientific Dept.) | 
Savoy Chambers, Wallace Street | 
BOMBAY 


THE BANGALORE PRESS 
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